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ADVANTAGES OF 


| RAYMOND CONCRETE 

| PILES ... Number four of a series 

THE 5 TYPES OF RAYMOND PILES 
SHOWN . . . trom iett to right 


STANDARD «+ STEP-TAPER 
PIPE STEP-TAPER 
WOOD COMPOSITE «+ 


CAISSON 


REGARDLESS of the subsoil 


conditions 


there's a Raymond Pile specifically 


designed to carry the required loads 


firmly and economically. Ideal as 


a friction pile is the Standard Pile with 


its heavy taper, Where hard ground 


must be reached at considerable 


depth below cutoff, the Step-Taper 


Pile is available. Where piles of very 


great length are required, the Pipe 


Step-Taper Pile is used. Wood 


Composite Piles combine the 


advantage of the permanence of 


concrete piles with the low cost of 


wood piles. Raymond Gow Caissons 


are efficient and economical for 


supporting heavy concentrated loads 


under certain soil conditions. 


RAYMOND 


CONCRETE PILE CO. 


140 CEDAR STREET + NEW YORK 6, N. Y. 


Soil Investigations * Foundation Construction 
Harbor and Waterfront Improvements 
Prestressed Concrete Construction 
Cement-mortar Lining of Water, Oil 

and Gas Pipelines, In Place 


RAYMOND’S SERVICES ABROAD .. In addition 
to the above, all types of General Construction. 


Branch Offices nm Principal Cities of the United States, 
Central and South America 
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, Model 7S 


announces a NEW 
++. not “just speeded up”, but built LARGER SIZES 


specifically to furnish today’s higher air 


These two new portables incorporate the outstanding 
features of the complete line of Joy Portables (now 75 
to 630 CFM)... low piston speeds, direct-concentric 
valves, two stage compression, full force-feed lubri- 
cation, compact lightweight construction. 

Write for complete details—ask for Bulletin A-55. 
@ Joy Manufacturing Company, Oliver Building, Pittsburgh 
22,Pa. In Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


OR YOUR NEAREST JOY DISTRIBUTOR 
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CONSTRUCTION EQUIPMENT MANUFACTURERS i= 
FOR OVER HALF A CENTURY 


BITUMULS Is ASPHALTIC BINDER IN EMUL- 
SION FORM. Applied cold, it bonds weil with 
every type of clean surface; it thoroughly coats 
all types of aggregates, wet or dry. It can be 
used in damp weather and even at relatively low 
temperatures. For the deep penetration required 
on trench repair (above), Bitumuls has no equal. 


These features add up to real savings on any 
maintenance program: you save the time and 
expense of heating: you eliminate the need of a 
special prime or tack coat: you work with local 
aggregate of all kinds, lowering the expense of 
importing material: you save time lost due to 
showers: and you can start work-season earlier, 
keep going later in the year. 


Bitumuls is available in grades for all types of 
maintenance work. Fast Setting for Sealing, Sur- 
face Treatment and for Penetration work; Mix- 
ing Grades for fast, uniform coating of a wide 
range of aggregates, from sand to clay-gravel. 


There are Bitumuls Engineers who work out of 
offices near you. Call on them whenever you feel 
that they can assist on maintenance problems. 


Ask for our new booklet, “BITUMULS FOR 
MAINTENANCE.” It gives full technical infor- 
mation, with methods of application. 


AMERICAN 
Bitwrmmwis 2 Asphalt 
COMPANY 


200 BUSH STREET, SAN FRANCISCO 4, CALIFORNIA 
E. Providence 14, 8.1. Perth Amboy, N. J. Baltimore 3, Md. Mobile, Alo. 
Columbus 15, Ohio Tucson, Ariz. Seattle, Wash. Baton Rouge 2, La. 
St. Lovis 17, Mo Inglewood, Calif. Ocklond 1, Colif. Portland 7, Ore. 
Washington 5, 0. C. Son Juan 23, P.R. 
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The Newport News plant ... served by direct rail and 
deep water shipping... comprises more than 225 acres 
with large productive capacity. It includes five steel 
fabricating shops, five main machine shops, foundries 
and pattern shops covering an area of 11 acres, com- 
plete forge and die shops, heat-treating furnaces and 
other metal processing equipment along with shop erec- 
tion and test facilities. 


your source for 


Let Newport News fabricate your 
weldments or sub-assemblies. Call on 
us for plate fabrication...from vacuum 
tanks to bridge caissons... for pumps, 
valves, pipe lines... you'll find that 
Newport News fabricates parts to an- 


lic turbines at Grand Coulee. 


See for yourself what Newport News 
is doing, and how this company’s high 
integration of skill and production fa- 
cilities can help you. Get the facts, 


shown in Facilities and Products. A 
copy of this illustrated booklet is yours 
for the asking... write for it now. 


swer most demands. 


In the vast plant, shown above, New- 
port News craftsmen complete your 
orders with specialized production 
techniques, and with sound experience 
acquired through construction of thou- 
sands of products ranging from small 
components on rayon spinning ma- 
chines, to the giant 165,000 hp hydrau- 


Newport News . 

Dry Dock Company 
News, Virginia 
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They're here mow! 28,000-ib. HD-15’s with torque 
converter drive are already rolling off the assembly line. 


Allis 


Powerful HD-15 


adds its big work advantages 


- « « now offers choice of two outstanding drives — 


standard transmission with time-saving shift pattern, 


or widely accepted hydraulic torque converter drive 


From its introduction, the Allis-Chalmers HD-15 
has set new standards in performance and long- 
life service . . . in a new size class. It combines 
outstanding strength and balance with plenty of 
power, plus a simplified, time-saving transmission 
that gives big work output. In addition, the HD-15 
offers remarkable service simplicity, with features 
like unit assembly and 1,000-hour lubrication 
intervals for truck wheels, idlers, and support 
rollers. It has proved itself the kind of tractor 
required on today’s jobs. 

Now, hydraulic torque converter drive is add- 
ed as optional equipment — an additional work- 
ing advantage for the powerful HD-15. This ad- 
vanced design drive was introduced by Allis- 


Chalmers in the world’s first torque converter trac- 
tor nine years ago. This modern drive gets more 
done because it automatically provides the right 
combination of speed and pull every working 
minute... and hydraulic cushioning assures longer 
life for both tractor and auxiliary equipment. 
Now you can choose the HD-15 with stand-. 
ard transmission or hydraulic torque converter 
drive. Either way you'll be getting the most ad- 
vanced tractor in the business. Let your Allis- 


Chalmers dealer give you all the reasons why. 


RACTOR DIVISION MILWAUKEE 1, U.S. 


Symbol of 
greater output, 
longer life. 
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This modern structure—the Ottumwa Hospital—has frame and floors 
of reinforced concrete. According to the architect, Mr. Dane D. Morgan, 
reinforced concrete was selected because of its economy. He says, “We 
have used this type of hospital construction a number of times, and it 
has helped us produce low cost hospitals in the state.” 


Many architects and engineers are turning to reinforced concrete 
structures because reinforced concrete is less costly. Reinforced concrete 
goes up faster, is inherently firesafe, offers rugged strength, and permits 
great flexibility of design. Materials are readily available from local 
sources. On your next job. . . design for reinforced concrete. 


38 Sevth Dearborn Street Chicage 3, illinois 
CONCRETE REINFORCING STEEL INSTITUTE 
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Here's the answer to 
_ your road building proble 


@ Add advantages of asphalt road construction or resurfacing . . . quick laying, easy 
upkeep, long service, low cost . . . to the availability of Standard Oil asphalt. That’s the 
answer to your road building problems. 

With five asphalt-producing refineries located throughout the Midwest, Standard offers 


you savings in shipping time and costs. Call your local Standard Oil office. 


STANDARD OIL COMPANY | STANDARD ) (Indiana) 
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Palisades Dam—located on the 
South Fork of the Snake River about 
7 miles upstream from Irwin, Idaho, 
will be the largest earthfill dam ever 
built by the Bureau of Reclamation. 
When completed it will be 260 ft. 
in height above river bed, about 
2,000 ft. long at the crest and con- 
tains nearly 14,000,000 cu. yds, of fill. 


Two diversion tunnels for the 
Palisades Dam _ pierce Calamity 
Point, the left abutment, at about 
the level of the river channel. 
The tunnels are 1,210 ft. and 1,550 
ft. long and will eventually serve as 
power and outlet tunnels. Two 
26-ft. diam. by 20-ft. long Horton 


26-Ft. Diam. Horton Steel Forms at Palisades Dam 


Steel Forms are being used to line 
the tunnels by J. A. Terteling and 
Sons, Inc., subcontractors on the 
completion of the tunnels from 
Palisades Contractors. Both forms 
were supplied with make up sections 
so that they can be converted in the 
field to make a 28-ft. diam. lining, 
and be used in other tunneling 
operations at the project. 


Horton Steel Forms are engi- 
neered and built to fit the job on 
which they are used. Practical 
arrangement of hinges, ratchets, 
jacks and access doors allow the 
quick setting, accurate alignment 
and easy stripping that assure maxi- 


mum speed. Sixty-five years of 
experience in steel plate construc- 
tion enables Chicago Bridge & Iron 
to build forms for you that are 
practical and efficient ... no matter 
what type of job! 


When figuring on a job that will 
require steel forms, or any other 
type of welded steel plate structure, 
write our nearest office. Our engi- 
neers will be happy to supply any 
information, estimates or quota- 
tions that you may need. 

Chicago Bridge & Iron Company also 
builds jumbos, mixer carriages, screeds, 
batch boxes, gantrys and other appurte- 
nances for use with steel forms. 


CHICAGO BRIDGE & IRON COMPANY 


Atlanta 3 2167 Healey Bldg. 
Birmingham | 1596 N. Fiftreth Se. 
Boston 10 1009 201 Devonshire St. 


2199 McCormick Bldg. 
2263 Midland Bidg. 


Chicago 4 
Cleveland 1s 


1541 Lafayette Bldg. 
2128 C & I Life Bldg. 

1556 Gen. Petroleum Bldg. 
165 Broadway Bldg. 
1700 Walnut St. Bldg. 


Detroit 26 
Houston 2 

Los Angeles 17 
New York 6 3395 
Philadelphia 3. . 1652 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 


3210 Alcoa Bidg. 
Salt Lake City 4 509 South 17th Sr. 
San Francisco 4 1584-200 Bush Sr. 
Seattle | 1309 Henry Bidg. 
Tulsa 3 1647 Hunt Bldg. 


Pittsburgh 19 
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LOOK ror 


nan x JOE SAW CONCRETE & ASPHALT 


lustrate typical con- WITH A eee 
Practice now being em- 


crete and asphalt removal 

ployed by hundreds of 
Utiities, Municipalities, SAVES 
Contractors and Mainte- , 

nance Crews in Streets, SA we 
Floors and Sidewalks. The 

benefits include tower on 

Maintenance costs, lower 


installation, repair and re. 
placement costs 


CUT COSTS by Sawing Cotvacton 
Joints—Trench and Patch 


Openings in Concrete & Asphalt 


Save up to 50% in labor and material. Saw repair 
a las, sewer and air line trenches in 
$, streets, walks, highways. Save too, by sawing 
contraction joints in floors and highways... eliminate 
costly hand forming and spalling. 
“4 OUT OF 5” BUY CLIPPER CONCRETE SAWS. Three- 
Point Suspension holds the blade straight and true 
in the cut—eliminates binding — twisting — drifting — 
sidewear and friction. The patented water application 
assures adequate coolant at all times — increased 
blade life and speed. Perfect balance and Dashboard 
Controls for operating ease and maneuverability. 


Experience Proves a Concrete Saw 
Must Have These Clipper Features 
for MAXIMUM ECONOMY 


G 


3-POINT WATER SPRAY 
SYSTEM 


FREE TRIAL 


ON YOUR JOB! 
litied Clipper 


ORIGINATORS OF 


CLIPPER MASONRY SAWS eee Wee 
_.the First and Only saw in the world that will cut ea A ORLD’S LARGEST MANUFACTURER 
sis ai or OMY MASONRY AND CONCRETE 


ness. Chipper outperforms them ali for ONLY Chipper 
is “CONVERTIBLE” 
Patented Features tor C-130—One of 
atented Featur ODE —One o 
flexibility. Ch . 
to Wi aay 5 Models—Gas or Electric Quality is Consistent ... Economy 
PREC TMAL.. Priced Certain with CLIPPER SUPERIOR 
DIAMOND BLADES 


aranteed to... .““Provide the fastest cut...at 


CLIPPER MANUFACTURING CO. 
COAST COAST 2811 N, WARWICK KANSAS CITY 8. MO 


Send FREE Literature ond Prices on. 
BOSTON SAN FRANCISCO 
CLEVELAND MILWAUKEE ATLANTA 
DETROIT ST. PAUL WASHINGTON, D.C CLIPPER CLIPPER 
© AUSTIN, TEX. INDIANAPOLIS BIRMINGHAM MASONRY SAWS DIAMOND 
CHICAGO NEW YORK CHARLOTTE, N.C. 
LOS ANGELES © PITTSBURGH DALLAS 
ORLEANS DENVER KANSAS CITY 
IN CANADA — P.O. BOX 476, WINDSOR, ONTARIO 


SOLD ONLY DIRECT FROM FACTORY BRANCHES 
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=... UP TO 50% on REPLACEMENT 
i. 

ter = 

by Nearly 20 Years of world-wide experience, the aduity to 

select the finest materials and the ‘know-how’ to put them 

a 

4 J alone can supply every necessary metal bond... Ga 

same DAY SER est in over 36 specifications. 

UR NEAR’ 

MR CLIPPER 
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CATERPILLAR 


7,000,000 yards moved 
Rock Island’s Atlantic cut-off 


In September, 1953, the final 


GENERAL DODGE s ENGINEERING DREAM spike was driven on the Atlantic-Coun- 

cil- Bluffs. cut-off of the Rock Island 
BECOMES REALITY AFTER 97 YEARS Lines. When the original main line to 
Denver was undertaken, back in 1857, 
General Granville M. Dodge recom- 
mended that it follow the new route. 
But picks and shovels and horse-drawn 
scrapers couldn't handle the immense 
at nae cut-and-fill operation involved. The task 
ee Yee AVOCA WALNUT had to wait for today’s powerful carth 


moving machines. 


The new line goes directly across the 
Peo ~ rough, hilly terrain of western lowa, cut- 

ting the distance from 59.38 miles to 
49.18, and reducing curves and grades. 
Cuts up to 70 fect were made through 
hills to fill the adjacent valleys. 


COUNCIL 
BLUFFS 


The contract, completed by Orville 
Eblen Construction Co., of Atlantic, 
lowa, called for the moving of 7,000,000 
cubic yards of carth. Many of the 
hills that had to be cut through con- 
tained pockets of dead mud, between 
layers of impervious glacial clay. This 
made the going tough for normal 
scraper loading. 


The bulk of the material was moved 
by 17 big-whecled Caterpillar* units— 
twelve DW 21s and five DW20s with 
Scrapers. The spread also included sev- 
enteen D8 Tractors, two D7s and six 
No. 12 Motor Graders. 


Dead mud made much of the loading dificult. Here a Cat DW21 
and Scraper are push loaded by a Ds. Often 4 pushers were required. 
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Mr. Eblen reports:“Both the DW21s 
and DW20s are well balanced, with 
adequate powcr, rugged transmissions, 
proper-sized rubber and strongly con- 
structed scrapers. Yet at times it took 
the combined push of three D8s to 
overcome the tough mud conditions. 


“In the face of these difficulties, our 
Cat* units have averaged over 300 
hours of work per month on this job. 
I think no other machine built could 
have made such a record on this par- 
ticular job.” 


The Atlantic cut-off has been an ex- 
pensive undertaking, but it should well 
repay the Rock Island Lines. Faster 
schedules and lower hauling costs will 
be of direct benefit to the railroad, 
to shippers and to the traveling public. 


"Both Cat and Caterpiliar are registered trademarks — 


This is typical of the Iowa terrain traversed by the cut-off. Cuts up to 70 feet deep were common, 


A Caterpillar No. 12 Motor Grader drives through the heavy 
going. 42 pieces of big yellow equipment were used on the job. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS, U.S.A. 
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Washington Bridge at Providence, R.L,, is a link in one of 
the main routes from New York City to Boston and Cape 
Cod. Traflic on the bridge runs as high as 41,000 vehicles 


a day, with trucks and buses representing about one-fifth of , 


the total. 

Last year, the State Department of Public Works de- 
cided to remove the old granite block pavement from the 
bridge, together with the car tracks. Now serving this 
heavy traflic is a resilient, heavy-duty Texaco Asphalt 
pavement, constructed in three courses, with a combined 
thickness of 4'/, inches. 

The wearing surface of the new pavement is dense, dur- 
able, skid-resistant Sheet Asphalt. Scientifically graded 
sand and a 60-70 penetration Texaco asphalt were plant- 
mixed and laid to a thickness of 1'/, inches to fecear’ this 
surface. Rhode Island is well acquainted with the ability 
of Texaco Sheet Asphalt to absorb punishing impact, as 
a result of the performance of this type of pavement under 
some of the State's heaviest traffic. 

From Khode Island to the Rockies, road builders have 
paved with Texaco asphalt products for over half-a-cen- 
tury. The first step toward insuring the uniformly high 
quality of these Asphalt Cements, Cutback Asphalts and 
Slow-Curing Asphaltic Oils is the scientific selection of the 
erudes from which they are refined. Throughout the re- 
lining process, these products are tested and retested to 
make certain they comply with the specifications in every 
respect, 

Write for two helpful booklets on Asphalt road types. 


Washington Bridge at 
Providence, R. 1., serves 
heavy traffic of US 
Route 141, 6 and 44. 
Now paved with resili- 
ent Texaco Sheet As- 
phalt. Car track area 
was removed and re- 
paved later. 


Rhode Island replaces old granite blocks 
heavy-duty Asphalt pavement 


Removing old blocks and car tracks, preparatory to con- 

structing three-course Texaco Asphalt pavement. Con- 

tractor: Narragansett Improvement Company, 
Providence. 


THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42ad Street, New York City 17 


1 « Jacksonville 2 « Minneopolis 3 - Philadeiphia 2 « Richmond 19 


Boston 16 « Chicago 4 « Denver! « Hous 
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PORTABLE 
TANDEM ROLLER 


retractable 


FEATURES 


Hydraulic jack (engine-operated) in 
towing hitch. 
Hydraulically-retractable, roller bear- 
ing, rubber-tire transport wheels. 
Hydraulic steering — easy to operate. 
Rugged spur gear drive. 

Constant mesh transmission. 

Variable weight — 144 Ibs. up to 206 
Ibs. compaction pressure per inch of 
roll width. 

Large diameter compression roll for 
better compaction. 

Ample power — 25 h.p. air-cooled 
gasoline engine. 


OPERATE 
ENGINE-DRIVEN PUMP 


end easy rulsing of the 
COMPLETE saline unit off the 


Saves valuable working hows to 
from the smaller 


THE GALION IRON WORKS & MFG. CO., General and Export Offices, Galion, Ohio, ( vu S. me 
Cable address: GALIONIRON, Galion, Ohio 
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a in. hydraulic jack in truck hitch ae 
raises compression roll, and re- ys 
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Motor Graders * Three-Wheel Rollers * Tandem Boas 
Rollers * Portable Rollers * Trench Rollers pas 
OTOR GRADERS~ ROLLERS 
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OSCILLATION — with loeder attechment — exclusive on Eimco 105, EASY SIMPLE CONTROLS — Eimco’s easy finger tip controls give 
this feature permits better leading on uneven floors in pits or strip- better maneuverability with less effort. Change speeds without 
ping operations. stopping — instant reverse. 


INDEPENDENT TRACK OPERATION — In @ turn one track runs jis) 
werd, the other reverse, cutting turning radius to a minimum. E TRUCK 
inates excessive wear on track, rollers, idlers and track frame. 
most machines one side is locked and skidded for a sharp 


MANEUVERABILITY — Faster loading inte haulage units because of 
Eimco’s overhead loading action and i dently d tracks. 
Note trucks can be kept closer, cutting hevlege time. 


~ 


THE EIMCO 105 TRACK ROLLER — A one piece cast alloy steel roller BETTER VISIBILITY — The operator sits up front where he can see. 
with bearing coges and husky shaft on Timken roller bearings com- Loading, bulldozing or pushing are more efficient, eliminate guesswork. 
pletely sealed against dirt and moisture. Careful heat treatment 
prolongs life and maximum grease capacity assures lubrication. 


Every feature of the Eimco 105 is designed izer bar supports the front end of the tractor and 
for maximum customer service with minimum rides freely in its universal type socket in each 
maintenance. One of these features is the full track roller frame so that either track is free to 
oscillating track EVEN WITH THE LOADER AT- move up or down without tilting the engine or 
TACHMENT. This is an exclusive feature on the frame. 

Eimco 105 since standard practice in the con- 

struction field is to tie the tracks rigidly when 

@ leader ls mevated on any tractor unit. tact under all conditions and maximum drive 
which is essential in good digging and loading. 


The full oscillating feature prevents excessive 
frame twist, wear on tracks, rollers, and idlers. Write for information to The Eimco Corpora- 


Traveling on uneven ground the heavy equal- tion, P. O. Box 300, Salt Lake City, Utah. 
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ING ADVANTAGES 


Above left: Eimco 105 digs in stock pile of chunky limestone. Above 
right: Two speed bucket mechanism loads light trucks easily and fills big 
trucks full. Below left: Loading rock from pit. Bottom: Clearing slide area 
after heavy rain. Below right: High discharge loads into high railroad cars. 


THE CORPORATION 
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Completed project (top) and construction view 
of blest furnace shell, het blest stoves, stock, 
dust catcher, and inter-connecting dvcting and 
wetk ways. Buil’ for Pittsburgh Coke and Chem- 
teal Company, Neville Isiend, Pittsburgh, Po. 


wor every type of 


STEEL PLATE 
CONSTRUCTION 


—broad resources 
—undivided responsibility 
—guaranteed satisfaction 


PITTSBURGH 
*-DES MOINES 


Let us quote on your current steel plate construction 
requirements—whether for a blast furnace with its acces- 
sories; large hydro-electric power penstocks; or the simplest, 
smallest project where fine craftsmanship and experience 
are desired. Write, phone or wire. 


PITTSBURGH*DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Soles Offices at: 
PITTSBURGH (25) ..... 3470 Neville island DES MOINES (8), 971 Tuttle Street 
NEWARK (2) ... 251 Industrial Office Bidg. DALLAS (1), 1275 Praetorian Bidg. 
CHICAGO (3), 1274 First National Bank Bidg. SEATTLE........ 578 Lane Street 


LOS ANGELES (48), ....6399 Wilshire Blvd. SANTA CLARA, CAL., 677 Alviso Read 
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STILL THE CHAMP! 


TD-24 now has 155 
drawbar horsepower! 


ON RUBBER 


See it now at your INTERNATIONAL Industrial Distributors—a complete line of 
modern earthmoving equipment, led by the INTERNATIONAL TD-24,“The Champ” 
of crawler power and by the INTERNATIONAL two-wheel, rubber-tired tractors 
with scrapers. 

Then see it in action on your own job—in a demonstration of INTERNATIONAL 
“power that pays.” 
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IMTERMATIONAL 
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21-75 rubber-tired tractor with scraper : 


INTERNATIONAL presents a complete line of “Job-Phased” 
equipment—on tracks and on rubber for every earthmoving job. 


@ Seven rugged crawlers, led by the INTERNATIONAL TD-24. ¥ 
© Twenty-two matching hydraulic and cable-controlied bulldozers f 
and buligraders. 


© Four 4-wheeled scrapers. 

© Two high-speed, two-wheel, rubber-tired tractors with scrapers 
(13 and 18-yard heaped capacity). 

© A high-speed two-wheel, rubber-tired tractor with bottom dump 
wagon (20-yard heaped capacity). nf 

®@ Four front-end loaders, for the TD-6 through the TD-18A—tops a8 
for excavating, materials handling and general utility work. rs 


All under the INTERNATIONAL banner. All proved on-the-job 
for dependability and economy. All sold and serviced by men 
—— "Se “ty who know construction equipment and construction prob- 
‘ lems—the finest distributor organizations in the industry. 


PAYLOAD EXPRESS. isTaRMatioNaL 2T-75 For full details on the complete line of INTERNATIONAL 
rubber-tired tractor with heap-loaded scraper earthmoving equipment, check with your INTERNATIONAL 
comes roaring around a tight curve in the cut. Industrial Distributor today. 


INTERNATIONAL 


INTERNATIONAL 
HARVESTER 


HOW TO BUILD A DAM FAST. INTERNATIONAL 
TD-24 crawler dozes and tamps with 4 massive 
sheepsfoot rollers in a single operation. 


Move Earthmoving 
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Now All One Family 


the hardest-working work teams in the world! 


The new INTERNATIONAL team stars not 
only a full line of rugged red INTERNATIONAL 
crawlers, complete with INTERNATIONAL 
scrapers and bulldozers, but also high-speed 
INTERNATIONAL two-wheel, rubber-tired 
tractors with scrapers. 


This means that now, more than ever, your 
INTERNATIONAL Industrial Distributor is 


“Earthmoving Headquarters’ for your area. 
He offers you IH equipment to tackle any job, 
backed up by unsurpassed service facilities and 
parts supplies. 

He’s at your call, always, to help keep your 
equipment rolling... to cut down your down- 
time and pile up your profit-time . . . to serve you 
with INTERNATIONAL “Power that Pays!” 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 


IMTERMATIONAL 
waavestee 


INTERNATIONAL. 


FOR EVERY MOVE IN EARTHMOVING 


Model 21-75 two-wheel, rubber-tired tractor 
with 18 heaped-yard capacity scraper 


TD-14A crawler with cable buligrader 


Model 21-75 two-wheel, rubber-tired tractor with 


20 heaped-yard capacity bottom dump wagon 


Model 21-55 two-wheel, rubber-tired tractor 
with 13 heaped-yard capacity scraper 


| 
— | 
TD-24 crawler with matched scrapers Rass 
TD-24 crawler with buligrader 
with front-end loader 
TD-9 crawler with hydraulic bulldozer = 
TD-18A crowier 
TD.6 crawler with hydraulic bulldozer 


FASTER 
COMPLETION 
cuts costs... 


For huge industrial proj- 
ects like this, or for the 
smallest of jobs, 
Monotube piles meet 
every engineering 
requirement while saving 
time and dollars. 


look how MONOTUBE PILES can help! 


1, LIGHT WEIGHT. Much faster driving due to reduced in- 
ertia. No need for a core or mandrel. More piles driven per 
rig per shift! 


2. SIMPLIFIED PROCEDURE. Light standard cranes suffice. 
They move in quickly. Setup and moving time is cut. Over-all 
time and costs are reduced. 


3. EXTENDIBILITY. Quickly, easily weld-spliced to any length, 
on the spot, using standard extensions or cutoffs. Because of 
light weight, high strength and easy handling, field welding 
goes fast. No difficult welding operations. 


Here are just a few of the cost-important reasons why more 
and more jobs are getting off to a good start with Monotube 
piles. Get a// the facts. Write to The Union Metal Manufac- 
turing Co., Canton 5, Ohio, for Catalog No. 81. 


Monotube Foundation Piles ‘UNION M ETA L } | 
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PREPAKT ANNOUNCES NEW 
GROUTING 
FOR FOUNDATION 


Here's a remarkable new construction technique! 
Now, soils can be stabilized in place . . . load-bearing 
piles placed without objectionable pile-driving vibration 

. cut-off walls constructed without excavating, shoring 
or backfilling . . . cofferdams installed (to replace sheet 
piling) which reduce excavation, eliminate backfill and 
later serve as outside forms. 

All this and much more can be done with Prepakt's 
revolutionary development — Mixed-in-Place Intrusion 
Grouting 

Economical and easy-to-use, the procedure consists of 
injecting Intrusion grout through a hollow shaft to a 
rotating drill head which mixes it with the soil in place. 
The soil is not withdrawn—but is used as the aggregate. 
The result: a pile-like column of considerable load-bearing 
capacity useful for both bearing piles and cut-off walls. 

The mixed-in-place grout piles, which may be up to 24 


TECHNIQUE 


BUILDING SETTLEMENT HALTED—Some 60 Mixed.in Place 
Intrusion Grout piles were used for underpinning an Omaha ware 
house being damaged by continued settlement. Photo (above) 


inches in diameter, can be made in most any soil including shows truck-mounted nig in action close to building. Use of 24 
clay, silt, sand and gravel. Pile strength varies with the bit allowed 10%’ of blade to work under spread footing for better 
type of soil and is as great as concrete in sand or gravel. support. Diagram (below) indicates that Prepakt method minimized 


excavation and eliminated casting of pile cap 


All necessary equipment is truck-mounted on a single, 
highly mobile rig which can operate in locations normally 
inaccessible to pile-driving units. Other advantages over 
driven piles include (1) no damaging vibration or ground ensun® Laver 
heaving and (2) higher skin friction between elements 
and soil. 

Prepakt's Mixed-in-Place Intrusion Grouting gives 
the construction industry a new “tool” for solving dif 
ficult foundation problems. 


For further information on Prepekt's new 
Mixed-in-Place Intrusion Grouting 
technique, contact the Main Office, Room 
779-L, Union Commerce Bldg., Cleveland. 


2- DIAMETER x 15° 
STEEL REINFORCING RODS 


CONTRACTORS ENGINEERS 


CLEMENT 


INTRUSION-PREPAKT, INC. 
CHICAGO + ATLANTA + PHILADELPHIA 


THE PREPAKT CONCRETE co. SEATTLE - SAN FRANCISCO 


SECTION A-A 


CANADIAN OFFICE: , PARIS + BERLIN LONDON TOKYO HAVANA 
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AMERICAN BRIDGE 


ost people associate American 
M Bridge with big bridges. And 
that’s understandable, for they're the 
ones that make the headlines. 

But, American Bridge also builds 
small bridges. In fact, we have re- 
cently designed and fabricated a part 
of an exceptionally small suspension 
bridge. We show it here. And to give 
you a better idea of the wide variety 
of our work, we also show a picture of 
the famous San Francisco-Oakland 
Bay bridge, the world’s greatest 
bridge. 

What a study in extremes! The 
little pedestrian bridge is only 402’ 
7'.” long and 6’ wide, while the main 
structure for the tremendous San 
Francisco-Oakland Bay bridge is 
22,720’ long. It has two main sus- 
pension spans, each 2,310’ long. The 
main span of the tiny foot bridge 
measures but 244’ 7',”! The total 
weight of the smaller structure is ap- 
proximately 25 tons; steel for the 
larger job weighs 201,000 tons! 

Contrasting these two bridges is 
just another way of saying that no 


SAN FRANCISCO-OAKLAND BAY 
BRIDGE fabricated and erected by 
American Bridge is the world's greatest. 
It is 8% miles between terminals of 
which 4', miles is steel superstructure 
over San Francisco Bay. 


bridge is too large or too small for 
American Bridge. We have the fabri- 
cating facilities, erecting equipment 
and technically trained personnel to 
handle any type of steel construction 
with exacting precision, thoroughness 
and speed . . . any time, anywhere. 
For detailed information regarding 
your requirements, call our nearest 


office. 


PEDESTRIAN BRIDGE for Mt. Carmel High School, 
Lawson, Kentucky. This is one of the smallest sus- 
pension bridges designed and fabricated by Ameri- 
can Bridge in many years. Structure was erected by 
the faculty and students of the school. 


Interesting 
for FREE Now 


The new sound 


a 
for the Nv nd color Motion picty 


andid, factual 


write Pittsburgh office 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION + GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 


Contracting Offices in: AMBRIDGE ATLANTA BALTIMORE BIRMINGHAM BOSTON CHICAGO CINCINNATI 
ELMIRA © GARY © MEMPHIS © MINNEAPOLIS © NEW YORK © PHILADELPHIA © PITTSBURGH © PORTLAND, ORE. eROANOKE o ST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE 


© CLEVELAND © DALLAS ¢ DENVER © DETROIT 
LOUIS « SAN FRANCISCO « TRENTON 


Building 


ry 
- | 
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Photographic 
record of the highlights of the fabrication and erec. 
tion of the United Nations Secretariat Building in oi 
New York is now available for tree showing in Seles 
churches, hools, el industries. For book. 


Stockpiles cool, 
Has traction and flotation to work 


sond, aggregate. 


right up on the pile. 


Excavotes, fills, 
— for work in limited areas, 


levels. 


Always Busy... 


because it does so 
many jobs so well! 


Busy equipment is profitable equipment. And thou- 
sands of owners are learning every day the year 
around that there’s no more profitable machine on 
their jobs than the one-yard Allis-Chalmers HD-5G 
Tractor Shovel. 


Compact 


Backfills ditches, packs and levels Cleans up rubble with one-cu. yd. 5 


ground with 16,200 ib. weight. 


Lifts material where needed. Soves 
manpower ond need for other 


equipment. 


Does drawbar work scraping . 
hauling. 


TEN QUICK-CHANGE 
ATTACHMENTS ADD TO 
HD-SG VERSATILITY 


Bulidozer Trench Hoe 
Narrow Bucket Lift Fork 
Rock Bucket Tine Fork 
Crane Hook Rock Fork 
light Material Bucket Ripper 


tractor-width bucket. 


Does sanitary fill work — digs, 
fills, covers, levels. 


. landscapes, grades or slopes lown 
areas Ground building projects, 


Loads sand, dirt, snow — any ma- 
terial to dumping height of 9 ft., 
in, 


Larger size Allis-Chalmers tractors with shovels and 
other quick-change attachments offer the same wide 
utility, the same outstanding performing ability as 

the popular HD-5G. Choose the one that fits your needs, 


3-YD. HD-1SG 

109 drawbear hp. 

Dumping height* 
12 ft., 8 in. 


4-YD. HD-20G 
175 net engine hp. 
Torque Converter Drive 
Dumping height* 
13 ft., 5 in, 


1-YD. HD-5G 2-YO. HD-9G 
40.26 drawbar hp. 72 drawbar hp. 
Dumping height* Dumping height* 
9 ft., Ve in. 11 ft., 4 in, 
*Height of bucket hinge 


RACTOR DIVISION. 


24 
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Lithographed on stone for U. S$. Pipe and Foundry Co. by John A. Noble, A. N. A. 


THIS ILLUSTRATION shows the laying of 
cast iron pipe in the business section of a small 
town, which could be for water, gas or 
sewerage service. Such a situation calls for a pipe 
with proved long life to be placed beneath 
the costly permanent pavement. Whether in the 
business district, residential area or the country, cast 
iron pipe has established an enviable record 
of low cost per service year. ; eas it iron 


We are in an excellent position to furnish your 
requirements for cast iron pipe, either 

centrifugally cast in sizes 2- to 24-inch or pit 

cast for larger sizes—all of which are produced under 
rigid quality controls and in accordance 

with stendard specifications. 


United States Pipe and Foundry Co., 
General Office, 3300 First Ave., N. e Birmingham 2, Ala. 
Plants and Sales Offices Throughout the U.S. A. 
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Though 50% of this block wos 
A destroyed, the Roosevelt Hotel 
4 


(background) with reinforced 
| concrete frame and floors come 
| through undamaged structurally. 


Reinforced Concrete Construction 
Withstands Destructive Waco, Texas Tornado 


The tornado that struck Waco, Tex. on May 11, 
1953 killed 115 persons and wrecked property 
worth millions of dollars. It ripped a path of 
destruction one mile wide and four miles long. 


Nevertheless some buildings within this area 
of devastation withstood the full fury of the tor- 
nado. An engineering report made following a 
thorough examination of the damage said, ‘‘ With- 
out exception structures with reinforced concrete 
frames suffered little damage.” 


This is graphic evidence that reinforced con- 
crete construction can “take it.” Schools, hos- 
pitals, factories, office buildings, apartments 


Above: Two-story building at right with reinforced concrete floors, walls . : 
adjacent structure suffered extensively. Below: This one-story wore- resist the violent lateral forces and bursting pres- 
house was built in two sections. The section with reinforced concrete . . 

ures of tornadoes, hurricanes and atomic blast. 
frame, floors and roof was undamaged; the other part was demolished. ° ° 


In addition reinforced concrete construction 
offers the durability, strength, firesafety, attrac- 
tive appearance and low annval cost that are 
desirable in any structure. For more information 
write for a copy of free, illustrated literature, 
distributed only in the United States and Canada. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of portland cement 
and concrete... through scientific research and engineering field work 


Dept. 4-13, 33 West Grand Avenue, Chicago 10, Illinois 
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@ The Manvfocturers Trust Company building at Filth Avenve and Forty-Third Street in New York is a 
fine example of modern design. Architects: Skidmore, Owings & Merrill. General Controctors: George A. 
Fuller Compony. Structural Engineers: Weiskopt & Pickworth. 


FABRICATING STEEL IS OUR BUSINESS 


Ingalls, the nation’s leading independent steel fabricator, supplied 

the steel for the handsome, modern Manufacturers Trust Company 
FABRICATED STEEL FOR building in the heart of America’s largest city. 
& Thousands of commercial and industrial buildings, constructed during 
Bridges @ Stores @ Office Buildings the past 44 years and located here and there about the country, are 
Theoters @ Hotels @ Apartment Buildings proof that Ingalls can meet any fabricated steel requirement, 
Hospitals @ Churches @ Schools regardless of size or location. Plants in Pittsburgh, Birmingham, 
Industrie! Buildings @ Tenks @ Bins Pascagoula, Mississippi, and Decatur, Alabama, assure you 
of a service that’s prompt, efficient and economical. 


For complete GALE. 
information, write: THE IRON WORKS COMPANY 


BIRMINGHAM, ALABAMA 
Sales Offices: New York, Chicago, Pittsburgh, Houston. 


Plants: Birmingham, Ala., Verona, Pa., North Birmingham, Ala., Pascagoula, Miss., 
Decotur, Ala. 
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When pipe is to be installed under 
conditions which make repairs difh- 
cult at best, the engineering profes- 
sion relies on cast iron pipe. Such 
installations, for example, as outfall 
sewers, river crossings, and sealed 
piping in sewage treatment and water 
filtration plants. Any installation, 
where repairs should be a remote pos- 
sibility, calls for rugged cast iron pipe. 
Its great beam-strength, compressive- 
strength and shock-strength — plus its 
effective resistance to corrosion—re- 
sult in long life with negligible repairs 
and maintenance cost. For informa- 
tion write: Cast [ron Pipe Research 
Association, Thos. F. Wolfe, Manag- 
ing Director, 122 So. Michigan Ave- 
nue, Chicago 3, 


(above) 
Installing cast iron belt feeder main for 
water supply system in Casper, Wyoming. 
(right) 

Cast iron pipe for discharge lines from 
water circulating pump house in a midwest 
oil refinery. 
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(above) 

Cast iron pipe for outfall into St. Joseph 
Sound from sewage disposal plant at 
Dunedin, Fla. 

(top right) 

Cast iron pipe and fittings installed in 
world’s lorgest water filtration plant in 
Chicago, Ill. 

(ot right) 

Installing 30” cast iron pipe for sewage 
treatment plant at Panama City, Flo. 


4 ~ J 
SERVES FOR CENTURIES... | 
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3 Groeschel Turner 
Construction engineer. 
locating column center 
line on concrete wall 
form using « Herger 
Model 61/4 M Transit 


‘Leng tan 
wiclé@phone Center 


Tile buliding hoose | 
the fetes! tree of 
peed long distance 


DEPARTMENT 


AMERICAN TELEPHONE 4 TELEGRAPH CQ," 


we 


4 ° The building “specs” laid down for the new White Plains, N. Y. long 
sighting on distance dial switching center of the American Telephone and Telegraph 
Company's Long Lines Department left no room for compromise with 

accuracy. To house the delicate telephone line equipment and mammoth 


new lines of sound a 


Foundations for diesel generators and other heavy mechanical equipment must 


with BERGER TRANSITS 


Surfaces of finished floors must be free of depressions and high spots and not 
vary by more than 44" when tested with a 10-ft. straight-edge — maximum 
allowance over an entire area limited to %,¢"'... 


Forms placed in successive units for a continuous surface must be so accurately 
aligned that completed surface would be smooth and free from irregularities . . . 


Column center lines and wall lines for the reinforced concrete exterior walls 
and interior concrete partitions must hold extremely close tolerances — as do 
all footings, foundation walls, lines and grades. 


Turner Construction Company, nationally known builders, were selected 
to erect this unusual building—and Berger Transits were on the job, as 
they are on so many other Turner projects. For when the “specs” call 
for really close-tolerance surveying, leading engineers and construction 
men buy Berger. Take one into the field and see why. 


C. L. Berger & Sons, Inc., 37 Williams St., Boston 19, Mass. 
342 Madison Ave., New York 17, N. Y. 


ENGINEERING AND SURVEYING INSTRUMENTS ... SINCE 1871 


h Write for a copy of 
“ACCURACY IN ACTION” 
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hydraulic turbines 
by LEFFEL 


Anderson Ranch Dam, located on the Boise 
River in Idaho, U. S. A., is the highest earth-fill 
dam in the world. Two Leffel turbines are in- 
stalled in the Anderson Power Plant which 
provides power for the surrounding area. The 
turbines are of the cast steel spiral case, verti- 
cal Francis type and each is maximum rated at 
28,250 HP, under 324 ft. net head, speed 
277 RPM. 

With a structural height of 456 feet, a base 
width of 2,650 feet and a crest length of 1,350 
feet the Anderson Ranch Dam contains nearly 
10,000,000 cubic yards of earth and rock. The 
reservoir behind the dam will hold 493,200 
acre-feet of water. 


THE JAMES LEFFEL & CO. — 


SPRINGFIELD, OHIO, 


DEPARTMENT C 


MORE EFFICIENT HYDRAULIC POWER FOR 92 
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The Kanch” POWER PROJECT 
United States Bureau of Reclamation 


When you consider turbines for your power 
project (whether it is a new installation or the 
expansion of an existing installation) we ask 
you to keep in mind the services which are 
offered by Leffel. Our 92 years of experience, 
our large modern plant, our thorough work- 
manship — all are ready to serve you. 
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Save time and money on 
water line installation 


Transite’ Pressure Pipe 


with the new Ring-Tite’ Coupling 
Goes together fast! Locks tight automatically! 


In state after state, community after 
community, water district after water 
district, Transite Pressure Pipe and 
the new Ring-Tite Coupling have 
made possible important cost-savings 
in installation time. 


The Ring-Tite Coupling is effecting 
installation savings everywhere be- 
cause of its special features. To begin 
with, pipes are aligned quickly, easily. 
Coupling design not only provides 
automatic aligning but also automatic 


adjustment for expansion. Rubber 
rings are simply popped into grooves 
for assembly; lubricated pipe ends 
then slide in under rings smoothly, 
easily, and surely. 

Pipe ends are automatically separ- 
ated within the coupling. This separ- 
ation gives the line flexibility to 
withstand shock and vibration, re- 
lieves line stresses, permits conform- 
ance to curves. 

Like Transite Pressure Pipe, the 


In this Georgie installation, faster 
line assembly permitted following 
the digger closely. 


On this Utah job, snow, ice and 
frozen ground caused no installa- 
tion slow-down. 


In this California installation, flex- 
ible Ring-Tite joints permitted 
conformance to curves. 


Ring-Tite Coupling sleeve is made of 
asbestos and cement . . . it is strong 
and durable, cannot rust, and is highly 
resistant to corrosion. Installations 
can be completed under adverse 
weather, temperature or terrain con- 
ditions. No complicated equipment 
is required. 


For more information write Johns- 
Manville, Box 60, New York 16, N. Y. 


C. Both pipes in 
essembled posi- 
ings 


m pr dand 
locked in place. 


Johns-Manville TRANSITE PRESSURE PIPE 


ASBESTOS-CEMENT PRODUCT 
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Treacherous soil made SAFE 
in deep cut in fine wet sand 


continuous sloughing of the. dry soil above. 
Se the contractor’ instelied .© Wellpsint System’. 
quickiy— and stabilized . and pipe leying proceeded at a 


JOHN w. 51a" CORPORATION 


Engineers and Manufacturers of Unwatering Equipment 


BELL (LOS ANGELES CO}, CALIF OMAHA, NEBRASKA TACOMA, WASHINGTON NEW YORK CITY, NEW YORK 
822) Ationtic Avenue 2123 South S6th Street 2339 Lincoln Avenue Number Two Broodwoy 
Box 63! Tel Logon 5-742! Tel: Welnut 7796 Tel: Broadway 4362 Tei: Whitehall 3-0565 


Treacherous soil conditions bed of the Gila River for the 
— ion of a Pipe Line Siphon under the bed 
For a quarter of a mile the cut was 25 ft. 
ith little cohesive quelity of the particles. | 
it 


PROGRESS IN 


Cuba’s Cafias River Bridge Features Prestressed Reinforced Concrete 
Two-cell Box Girder, with 249-ft. Clear Span 


CROSS SECTION AT CENTER OF 


@ For low maintenance costs, con- 
crete was selected for this bridge over 
the Canas River, on the highway 
along Cuba's south coast between 
Trinidad and Cienfuegos. For utmost 
economy, the Republic of Cuba se- 
lected post-tensioned concrete. 

This new bridge is said to be the 
longest clear-span, prestressed, rein- 
forced concrete bridge in the 
Americas, and third longest span of 
its type in the world. The center span, 
249’ in length, is of two-cell, hollow- 
girder construction. Width overall is 
29'6", and each cell is 11'9" x 135". 
The structure carries a 19'8" roadway 
and two sidewalks, each 4'11" wide. 

Each hollow-box girder is post- 
tensioned against solid concrete an- 


chorages 40'9” long, by means of 
28 one-inch cables. The load is trans- 
mitted through steel bearing plates, 
with take-up bolts which are acces- 
sible through inspection chambers in 
the end spans. 

Soundness of the prestressed de- 
sign and its practicability from a 
construction standpoint are evi- 
denced by this slim, graceful structure 
which bespeaks quality in every line. 

CANAS RIVER BRIDGE 
on Trinidad-Cienfuegos Highway, Cuba 
Designed by 
STRUCTURAL SECTION, 
COMISION DE FOMENTO NACIONAL, 
ING. LUIS SAENZ, Chief Engineer 


Contractor: CiA CONSTRUCTORA AEDES 


LONE STAR CEMENT 


CORPORATION 


+ BIRMINGHAM 


Offices: ABILENE, TEX. - ALBANY N.Y. + BETHLEHEM, PA 
BOSTON + CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS 
KANSAS CITY, MO. + MEW ORLEANS + NEW YORK + NOPFOLK 
PHILADELPHIA + RICHMOND + ST.LOUIS + WASHINGTON, D.C. 
LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS. 18 MODERN MILLS, 136,000,000 SACKS ANNUAL CAPACITY 


LOWE STAR CEMENTS COVER 
THE CONSTRUCTION FIELD 
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at the Columbus, Ohio 


‘SLUDGE — 


CATALYTIC 
REDUCTION 
PROCESS 


Reprints of the poper by Professor 
P. F. Morgan on the development of 
this Process, and @ paper by Mr. James 
H. Blodgett on the Columbus installa- 
tion are available on request 


The Catalytic Reduction Process is offered 
through the Catalytic Reduction Co., inc. a 
subsidiary of the Chicago Pump Company. 


Sewage Treatment Works 


The Catalytic Reduction Process* has been installed at the Columbus, 


Ohio Sewage Treatment Works. The Process has increased digester ca- 


pacity. For treatment plant expansion in the near future, it will not be 


necessary to build additional digesters. The Catalytic Reduction Process 


applied to one 70’ tank at the Columbus plant increased total digester 


capacity by the equivalent of three tanks. 


This is possible because the Process completes biological sludge digestion 


with solids loading rates three to four times conventional past practice. 


The tank operating under the Process produces the required reduction of 


volatile solids, normal gas production, and a readily driable odorless sludge. 


Originating in 1946, the Process was developed, tested and verified over 


six years on both laboratory and pilot plant scale. The results obtained 


in the pilot plant operation have been proven in full scale plant opera- 


tion at the Columbus, Ohio installation. 


The Catalytic Reduction Process is now available for consideration by con- 


sulting engineers for application on plants under design and for plants 


requiring expansion. 


*The only proven Process for accelerating biological digestion. (Patents applied for) 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 


622 DIVERSEY PARKWAY CHICAGO 14, ILLINOIS 
Plush Kleen, Seru Peller, Plunger Swing Dittus Stetenary Diffusers, 
Combination 


Herweontal and Vertice! Non Clogs Mechanical Aerators, 
Werte: Seal Pumping Units, Samplers Aerator Cleritiers, Comminutors. 
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ENGINEERED CONSTRUCTION 


L. L. BRINK, A.M. ASCE 
Field Engineer, The Contracting Division, 


Dravo Corporation, Pittsburgh, Pa. 


Cellular steel cofferdams of 54-ft dia- 
meter are being removed following con- 
struction of new land wall, seen at left 
ot cell being pulled. Note closeness to 
excavation of main-line and yard rail- 
road tracks. Upper gate recess in mid- 
dle wall appears in right foreground. 


Construction difficulties overcome in 
completing Monongahela Locks No. 2 


The second and final phase in the 
reconstruction of Locks No. 2 on 
the Monongahela River near Pitts- 
burgh, Pa., was completed and 
opened to traffic on November 18, 
1953, after overcoming several chal- 
lenging construction problems. This 
second phase consisted of the con- 
struction of the landward and larger 
of the two new locks, the riverward 
lock having been completed in the 
first phase in June 1951. For a de- 
scription of this first part of the proj- 
ect see the article by Wilfred Bauk- 
night in Crvi. ENGINeERING for 
September 1951. 

Both phases were handled for the 
Army Corps of Engineers, Pitts- 
burgh District, by the Contracting 
Division of Dravo Corporation. The 
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bid price for the first contract was 
$7,263,136, and that for the second 
$7,967,667. The smaller of the two 
locks, the riverward one, is 56 X 360 
ft and carried all the river traffic 
during the construction of the land- 
ward lock. Locks No. 2, one of the 
busiest in the world, is a vital link 
in the transportation of coal, petrol- 
eum, scrap iron, and other material 
to industry in the Pittsburgh area. 

The second phase of construction 
consisted of the construction of the 
land wall, gate sills, and floor paving 
for the 110 X 720-ft landward lock 
chamber, as well as the upper and 
lower guide walls. The overall length 
of the project, including the guide 
walls, is 2,600 ft. The new lock 
chamber will accommodate fourteen 


1,000-ton barges and a_ towboat. 
The old lock could handle only four 
barges, involving added delays be- 
cause of the necessity of breaking up 
the standard six-barge tows. 

The principal problems confront- 
ing the contractor in the second phase 
of construction were; (1) instability 
of the bank material and the prox- 
imity of main-line railroad tracks; 
(2) maintaining in continuous opera- 
tion the existing intakes and sewers 
within the construction area for 
nearby steel mills; (3) maintaining 
uninterrupted traffic flow through 
the previously completed small lock, 
and (4) inaccessibility of the site 
and lack of working and storage space. 

The walls and gate sills of the land- 
ward lock, like those of the river- 
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Dem Monongahela River /Cotferdam for construction 
of new land wall 
New river wall. New middle wall Backfill storage \ de 
© 
ALS, ee 
protection cells / DOO d 
New land wal! Old middie wali Old land lock) wall 
chamber 4 « Permanent emporary steel 
STEP l Sub-cofferdam settling basin ral 
diversion 
Dam 
New river wall New middie wall 16' dia 


16' dia 
protection celis* 


110° 720! 


t mergency dam 
18 removable 0 


New land wail 


tee! gat en ary 
STEP 2 Scaleinteet an 
FIG. 1. In second phase of construction of Monongahela Locks No. 2, landward lock was 


built in two steps. Step | consisted chiefly of removal of old land wall and construction of 
foundation of new land wall. In Step 2, cellular cofferdam was remodeled to clear gate sills 
and emergency dam sill, and these areas were excavated to rock. Old middle wall and old 
lock paving were removed, lock chamber excavated to new level and new paving placed. 
(Riverward lock had been completed in first phase of construction under previous contract.) 


New land wall 7305 _—14! gage 42" gage 
Old land wait i hanger 
be. 
Well points 4 
Fill, Sand and gravel fill 
‘ R 
: 54! dia cells 
Double 16*16 Seance 
buntons 
+ 30 WE walers 
— 4 
Post and rod~ 


FIG. 2. Section through subcotferdam look- 
ing upstream shows bracing of buntons to 
provide wide working spaces. In photo, 


below, land side cf sbcofferdam is to right. 


ward lock, are founded on rock ap- 
proximately 50 ft below upper pool 
level. The lower guide wall is founded 
on steel bearing piles driven to rock, 
and the upper guide wall on steel 
sheetpile cells also driven to rock. 

Construction of the landward lock 
was done in two steps, as shown in 
Fig. 1. As can be seen in the sketch, 
approximately half of the new land 
wall is superimposed on the loca- 
tion of the old land wall. In the 
first step, the old lock, on the land 
side of the old middle wall, was kept 
open for several months by the con- 
tractor for his own use in transport- 
ing excavated material, as will be 
explained later. Work done during 


Gantry for whirler crane is being placed in 


25 ft of water. Whirler will then be erected, 
ready for operation when cofferdam is 
pumped out. Partly removed old land wall 
is at right, old middle wall at left, and new 
middle and river walls at far left. 


Step 1 was the site excavation be- 
hind the old land and guide walls 
and simultaneous diversion of sewers, 
followed by the removal of the old 
land wall and the construction of the 
foundation for the new land wall, 
along with partial completion of the 
wall itself. 

During Step 2 the cellular coffer- 
dam was remodeled to clear the gate 
sills and the emergency dam sill. 
These areas were excavated to rock 


and the foundations poured. The 
old middle wall and the old-lock 
floor paving were removed. The 


lock chamber was then excavated to 
the level of the new-lock floor paving, 
which was then placed. 

The single cofferdam layout, as 
shown for Step 2, could have been 
used for construction of the com- 
plete job, but the two-step construc- 
tion was adopted for two primary 
reasons. One was that the new mid- 
dle wall was not designed to with- 
stand having the landward lock 
pumped out during flood stage. By 
leaving the old middle wall in place 
during Step 1, and filling the area 
between the old middle wall and the 
new middle wall with excavated ma- 
terial, the new wall was strengthened 
sufficiently to withstand water pres- 
sure to its top, which was 3 ' » ft 
higher than the maximum which 
would otherwise have been permitted. 
This cut down the frequency with 
which the work area within the 
cofferdam had to be flooded to pro- 
tect the middle wall. Storing of 
excavated material at this location 
also provided a convenient and eco- 
nomical source of backfill when it 
was required after completion of the 
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With new land wall completed in right foreground and under construc- 
tion beyond, removal of old middle wall gets under way. At extreme 
left is new river lock in operation. This lock was constructed under 
previous contract and completed in June 1951. 


new land wall. The other advan- 
tage was that the old wall provided a 
means for supplying concrete and 
materials to the job, as dinkey tracks 
were laid along the top of the old wall, 
and extended both upstream and 
downstream along the top of the cell- 
ular cofferdam. Use of the new mid- 
dle wall for this purpose was prohib- 
ited. 
Unusual cofferdam evolved 

The landward embankment along 
sections of the new lock wall con- 
sists principally of a deep layer of 
wet plastic material. The existence 


lock chamber. 


Unique arrangement of 18 removable fabricated steel gates 
forms emergency dam just beyond upstream end of landward 
Gates are 11 12 ft and weigh 3 to 3'» tons 


each, They are handled by 10-ton hoist operating from 155- 
ft-long girder bridge of welded construction. Both gates and 
bridge were fabricated by Dravo’s Engineering Works Division. 


of several mainline and mill-yard 
railroad tracks close to the wall made 
it necessary to build the landward 
wall in a cofferdam to a depth of 60 
ft below track level and 57 ft below 
maximum river elevation. Because 
of the limited work area and the in- 
stability of the embankment, a ra- 
ther unusua! cofferdam design was 
evolved, as shown in cross section 
in Fig. 2. This cofferdam for the 
main land wall consisted of steel sheet- 
pile cells of 54-ft diameter with con- 
necting arcs on the river side, and an 
internally braced subcofferdam_ be- 
tween the cells and the bank. 


The subcofferdam varied in width 
from 37 ft 6 in. to 42 ft 6 in., and 
was 1,253 ft long. The heavy Z- 
sheetpiling and the large size of the 

yales and buntons, comprising the 
four bracing sets, allowed sufficient 
horizontal and vertical spacing be- 
tween members for easy access for 
excavating, placing forms, concreting, 
etc. A_ well-point system was in- 
stalled along the land side of the 
subcofferdam to partially drain the 
saturated embankment. 

To brace the long, double 16 X 
16-in. timber buntons or cross 
pieces in the subcofferdam, ‘hanger’ 


Right: Subcofferdam is seen partially constructed 
in view looking upstream. Cofferdam work 
was started near upstream and downstream 
ends, the middle part being finished last. 
Old land wall was removed as cofferdam 


progressed. 


Right: 

Lock-floor paving 1 ft 
thick is placed oppo- 
site gantry-mounted 
whirler, as seen trom 
completed land wall 
looking downstream. 
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beams were placed across the top 
of the cofferdam at each row of bun- 
tons and, by a system of rods and 
posts, all the buntons in each row 
were stiffened vertically. The bun- 
tons were bolted and keyed together 
and placed with their largest dimen- 
sion in a horizontal plane so that no 
stiffening was necessary in this di- 
rection, 

The middle wall of the old locks 
was used for part of the main coffer- 
dam and for dinkey tracks to carry 
concrete and materials the length of 
the job during the first step of con- 
struction. Because the old lock 
chamber paving was 33 ft below the 
top of the new walls, two whirler 
cranes had to be mounted on gantries 
to command this area. After com- 
pleting the new wall, the gantry 
cranes were ramped down to the ele- 
vation of the new lock floor to finish 
the excavation, pave the floor, and 
erect the lock gates. 

Two 4 X 6-ft sewers from a nearby 
steel mill, carrying 90 mgd, emptied 
into the main cofferdam area. For 
these sewers, the contract included 
construction of a settling basin, which 
was incorporated into the design of 
the lower guide wall. (See Fig. 1.) 
Because the sewers had to be main- 
tained in constant service, the down- 
stream end of the lower guide wall and 
the settling-basin back-wall were con- 
structed first in separate cofferdams, 
as a part of the first step of the work 
(Fig. 1). A recess was left in each for 
a temporary conduit 7 ft square. 

Meanwhile, a manhole was con- 
structed around each of the live 
sewers. These brick sewers were ap- 
proximately 50 years old, and the 
mortar was in poor condition. Dur- 
ing construction of the manholes, the 
side walls of the sewers had to be 
supported by wood lagging backed up 
by steel wales. The bottom was sup- 


First tow to enter new landward lock, November 18, 1953, moving upstream, consisted of 


ported by flat steel channels hung 
from 24-in. WF beams by long rod 
bolts. The channels were installed 
one at a time, making the tunnel un- 
der the sewer as small as possible so 
as not to cause its collapse. After 
each channel was installed, its sup- 
porting rods were immediately tight- 
ened. When the manholes, guide 
wall, and back wall of the settling 
basin were completed, the sewers 
were diverted around the main cof- 
ferdam wall through the temporary 
7-{t conduit by means of a series of 
bulkheads. 

To facilitate the movement of all 
tows through the small river lock, 
and to protect Dravo’s construction 
fleet from this continuous traffic, 
five steel sheetpile cells 16 ft in diam- 
eter were constructed at strategic 
positions along the approaches. The 
necessity for these sheetpile cells is 
evidenced by the fact that two were 
so badly damaged by tows maneuver- 
ing in and out of the lock that they 
had to be replaced, and approximately 
half of all the sheetpiling used in 
them had to be scrapped. 

No preference was shown the con- 
tractor in the use of the river lock 
during the construction of the land 
lock. Since it was necessary to 
transport all the excess and unsuit- 
able excavation material upstream 
to a designated disposal site in the 
river, the old land lock was kept in 
operating condition by the contrac- 
tor for several months while all pos- 
sible site excavation was performed. 
During this time part of the ceilular 
cofferdam was being constructed, 
leaving an opening for access for the 
towboat and dump scows. Exca- 
vated material was loaded into dump 
scows and towed to the disposal area 
by towboat. By keeping the old 
lock functioning for his exclusive use, 
the contractor was able to proceed 


twelve 1,000-ton coal barges pushed by U.S. Steel Corporation's sternwheeler Homestead. 
This tow would have had to be broken into four parts to pass through old lock. 


continuously with the excavation, 
avoiding the costly delays that would 
have resulted if the tows had had to 
wait their turn to use the new river 
lock. 

The only land access to the site 
was a narrow road through the prop- 
erty of an adjacent steel mill. This 
fact, plus the almost complete lack 
of working space, made the use of a 
floating plant mandatory. Cement, 
sand, admix, and six types of coarse 
aggregate had to be delivered to the 
site in barges in sufficient quantities 
for continuous pouring. Practically 
all the embedded metal and struc- 
tural steel for the job were also de- 
livered in barges and, when neces- 
sary, stored in them for future use. 

Concrete was supplied by a mixer 
boat, equipped with two tilting drum 
mixers of 2-cu yd capacity each. 
Aggregates were fed from barges to 
the bins above the batching plant 
by a whirler mounted on the stern 
of the boat. Cement was blown from 
the cement barges to the silo at the 
batcher. All batching operations 
were electrically operated and inter- 
locked for accurate proportioning of 
the mix. Cement weights for each 
batch were automatically recorded. 

Concrete was loaded from the mix- 
ers into 2-cu yd buckets, which were 
transported by dinkey cars to the 
monolith to be poured. Originally 
the dinkey tracks were laid on the 
main enclosing cofferdam and ex- 
tended the full length of the lock wall. 
After the land-wall footing was com- 
pleted, the tracks were relocated on it 
at the level of the lock chamber floor. 
Concrete for the upper guide wall was 
transported either by truck or by a 
combination of dinkey and towboat. 
Concrete was placed by the five rail- 
mounted, or three gantry-mounted 
whirler cranes, except that smaller 
and less accessible pours were made 
by derrick boats or crawler cranes. 

The total volume of concrete used 
for the land lock was approximately 
100,000 cu yd. The new land wall 
alone is as high as a five-story build- 
ing, or 60 ft above its rock founda- 
tion. It is 42 ft wide at its base and 
1,250 ft long. Beyond it, the guide 
walls extend 873 ft upstream and 
485 ft downstream. 

Completion of these locks marks 
another step in the Corps of Engi- 
neers’ overall plan for the improve- 
ment of navigation facilities on the 
Monongahela River. 

E. P. Daugherty was resident en- 
gineer for the Corps of Engineers. 
For Dravo Corporation, R. A. 
Thompson and the writer were re- 
spectively superintendent and engi- 
neer. 
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Completed Field House has generous 
natural lighting. Good exterior finish 
of completed beams provides pleasing 
ceiling, which required no treatment 
except whitening to increase light re- 
flection. 


ROBERT E. SNETZER 
A.M. ASCE 


tt. Col., U.S. Army 
Baumholder, Germany 


Long-span prestressed-concrete beams 
used in Army field house 


A field house built in Germany for 
American troops stationed there em- 
ploys an interesting type of long-span 
prestressed concrete beam not com- 
monly found in the United States. 
Several large contracting firms were 
asked to submit proposals on the con- 
struction of this field house, guided by 
the main requirement, which was for 
a clear open playing space 100 by 
180 ft with a minimum clear height 
of 20 ft. No requirements as to type 
of design or method of construction 
were laid down, and other details 
which were specified have no bearing 
on the design of the 102-ft prestressed 
beams here described. Each contrac- 
tor submitted a different solution for 
the spanning problem, including cable- 
tied arches, steel and concrete rigid 
frames, steel trusses, and prestressed 
concrete. No design employing 
wood in any form was submitted 
although its use had not been pro- 
hibited. 
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Analysis of the proposals sub- 
mitted revealed that the prestressed- 
concrete beam design was by far the 
most favorable as to cost, utility, and 
appearance. The firm submitting this 
proposal, Peter Bauwens of Cologne, 
had considerable experience in this 
type of construction, having designed 
and built more than 90 such beams 
(although of shorter span) since 1949. 
As a result of these considerations 
this firm was awarded the job. 

The field house itself is of simple 
construction employing reinforced- 
concrete columns with concrete-block 
curtain walls or glass windows spaced 
S ft 2 in. apart. There are 22 pre- 
stressed beams, each resting on two 
concrete columns to span the 102-ft 
narrow axis of the building. Light- 
weight precast-concrete roof slabs 
rest directly on the upper flanges of 
the roof beams. 

The roof beams (Fig. 1) are of 
typical I-beam section with top 


flanges 15°/, in. X 7"/s in, and bot- 
tom flanges measuring 12°/, in. X 
9's in. at the center. The overall 
depth of beam is 5 ft 3 in. 

The top flange has a rise of 2 ft 
3 in. above the ends to give the final 
crown to the roof. The bottom 
flange has a combined rise and cam- 
ber of 9*°/, in. The web thickness at 
the thin sections is 4*/, in., while at 
the ends and at the stiffening sections, 
which are spaced 9 ft 5 in. on centers, 
the web is the same thickness as the 
width of the bottom flange. The 
total overall length of the beam is 
102 ft 6 in., actually 31.22 meters. 
It should be pointed out that all the 
original dimensions were in metric 
units. 

All 22 of the beams were cast in 
succession in an area which was a 
direct prolongation of the building 
area, and in the same relative posi- 
tion as their final position in the build- 
ing. Ten individual concrete foot- 
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beam to be poured is at right. 
days after pouring and erected 3 days later. 


ings were first poured on which to 
form the beams. These footings were 
not level, as the site was on the side 
of a hill with a difference in elevation 
of more than 10 ft between one end of 
a beam and the other. Footings were 
of course accurately built on the slope 
to give the proper final shape to the 
completed beams. 

precision-built all-welded sec 


Precision-built all-welded steel form was stripped 24 hours after 
pour began, and one beam was poured each day. Footing for next 
Beams were prestressed about 7 


tional steel form was used for casting 
the beams. This form was unusually 
rigid, could be assembled and dis- 
assembled rapidly, and was used for 
all the beams in succession. The 
interior surface was smoothly fin- 
ished and well greased, resulting in 
an excellent exterior finish on the 
completed beams. Ten electric vi- 
brators were mounted on the outside 


| il ec 
s}" sro" 
Elevation of half beam 
Nid | | 
mit 
Sections A-A 8-8 c-c 0-D 
FIG. 1. Elevation and cross sections of roof beam indicate position of prestressing wires, 


which at ends are 11 in. above lower face ot bottom flange, but at center, because of camber, 


are only 2'/, in. from lower surface of beam. 
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Steel carrying truss was fabricated for lifting beams, since the 
extreme limberness of these long thin sections would not permit 
them to be picked up at ends alone. Beams were raised about 
30 ft and moved laterally 200 ft by two stiff-leg cranes on rails. 


of the form to assist in securing a 
dense, solid concrete as the pours were 
made. In addition, two interior- 
type vibrators were used. 

Two rectangular-shaped 6-in. X 
2-in. steel-shell “‘sword”’ forms were 
placed inside the form for its full 
length, to form the hollow spaces in 
which the prestressing wires would 
be placed after the concrete had set. 
These sword forms were withdrawn 
from both ends of the beam soon 
after pouring was completed to pre- 
vent their becoming rigidly lodged 
in the concrete. They were level 
throughout the length of the beam. 
At the ends they were placed I1 in. 
above the lower face of the bottom 
flange, but at the center, because of 
the camber, they were only 2'/» in. 
from the lower surface of the beam. 

A high-grade fast-setting portland 
cement was used with sand and three 
different sizes of dense crushed- 
rock aggregate. The water-cement 
ratio was 0.32. Plastocrete, an ad- 
mixture, was added for increasing 
the workability of the mixture. The 
designed ultimate compressive 
strength of this mixture was 6,410 
psi at the end of 28 days, and actual 
test cubes showed an average strength 
of 7,000 psi at the end of seven days. 
Concrete was mixed in a ').cu yd 
electric-driven mixer with an auto- 
matic water feed. 

The steel used for prestressing the 
beams was a special tempered  pre- 


stressed reinforcing-steel wire with an 
ultimate tensile strength of 235,000 psi. 
design 


Its allowable stress under 
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Carrying truss, just removed from prestressed roof beam following 
its placement in building, will be reused to transport next beam. 
Roof consists of 22 such beams resting on concrete columns to give 
playing space 100 x 180 ft with minimum clear height of 20 ft. 


the method of end restraint employed 
was 135,000 psi. A total of 112 of 
these 5-mm (approx. 0.197 in.) round 
wires were placed in each beam. 
Fifty-six strands were bundled to- 
gether and inserted in the slot formed 


by each pair of plate sword forms. 


The total steel cross-section per 
beam amounted to 3.42 sq in., and 
the total weight of steel was 1,18] 
Ib. 

The total dead load of the com- 
pleted beam was 27 tons, and the per- 
manent load of the roof, 9.28 tons per 
beam, with an additional snow load 
of 5.82 tons per beam. Under these 
conditions the stress in the prestress- 
ing steel is 122,000 psi. 

Pouring of the beams began on the 
site at about the same time the walls 
were started. The operation was 
so planned that one beam could be 
completed each day. Three hours 
were required to assemble the steel 
form on its concrete base, and two 
hours to complete the pour for one 
beam. According to the tempera- 
ture, one to two hours after the pour, 
the sword forms were withdrawn. 
The forms themselves were stripped 
24 hours after the pour began and the 
cycle was repeated. When the com- 
pressive strength of the test cubes 
had reached a minimum of 4,700 psi, 
which was generally in seven days, 
the beams were ready to be pre- 
stressed. Three days after « beam had 
been fully prestressed, it was ready to 
be erected. 

The Magnel method of prestressing 
was employed, two wires being stressed 
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at a time and anchored by sand 
wich plates. Hand-operated hydrau- 
lic jacks were used at each end of the 
beam on the same pair of wires to 
equalize the elongation from the 
center outward. The reinforcing 
wires stretched an average of 5 in. 
upon stressing. Upon full stressing, 
the camber in the beams was in- 
creased sufficiently so that the center 
of the beam was raised off the footing 
approximately 2 in. In addition, the 
beams under tension were so limber 
that a man could easily stand at the 
center of a beam and move it back 
and forth. 


Erection difficulty overcome 


This limberness caused some un- 
expected difficulty in erection and 
resulted in the loss of one beam 
through overturning when the first 
attempt was made to pick it up and 
move it into position. 

To move the beams, crane rails 
were laid parallel to the length of the 
field house on each side and continued 
the length of the fabrication area. 
A short, stout, stiff-leg crane was 
mounted on these rails at each end 
of the beams and was used to raise 
them with a special sling and then 
move the length of the building and 
set them in final position. However, 
the crown in the upper flange of the 
beams, the camber in the bottom 
flange, and the extreme limberness 
of these long thin sections would not 
permit them to be picked up at the 
ends alone, with no intermediate 
support, 


At center of span of roof beams, concrete U-bent will be cast in place 
to hold beams rigidly in position. 
in., depth at center of 5 {t 3in. Lightweight precast-concrete roof 
slabs will rest directly on upper flanges of beams. 


Beams have length of 102 ft 6 


The solution was the fabrication 
of a pair of lightweight steel trusses 
the length of the beams. These 
trusses, laid in a horizontal position 
with only enough vertical trussing 
to enable them to support themselves, 
were bolted on each side of the beam 
to be raised. They thus formed a 
steel carrying truss which prevented 
sway and movement in the beam. 
With the aid of this erection device, 
no further trouble was experienced 
in raising the beams approximately 
30 ft in the air and moving them 200 
ft into final position. When a beam 
reached final position, trusswork and 
carrying sling were quickly removed 
and used to lift and place the next 
beam. 

After all the beams were in place, 
a rigid U-bent of reinforced concrete 
was cast in place along their centers 
to rigidly fasten them together. The 
addition of the concrete roof furnished 
additional stability. 


already smooth surface of the beams 
to inerease their light reflecting 
qualities and give a very pleasing 
effect to the ceiling of the field house. 
The very flat, arched, shallow beams 
give a maximum of unobstructed 
floor area with a minimum of the 
waste headroom commonly found in 
great arched field houses. Further, 
this type of construction uses the 
minimum amount of steel, which is 
acutely scarce in Germany, and 
makes maximum use of concrete 
and manpower, both of which are 
plentiful. 
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Discovery of extensive iron ore de- 
posits in eastern Venezuela, and the 
development of these resources by 
the U. S. Steel Corporation, touched 
off a host of large-scale engineering 
enterprises in the area. The stories 
of the Orinoco Mining Company's 
development of the mountain of iron 
ore known as Cerro Bolivar, con- 
struction of the 90-mile railroad to 
the port on the Orinoco River, the 
port facilities, and the dredging of 
the Orinoco-Macareo Waterway, have 
been well told in Crvi, ENGINEERING 
(December, 1953). 

Because of the remoteness of both 
mine and port, the Orinoco Mining 
Company has provided complete 
towns at each of these locations 
for all personnel. These towns are 
Puerto Ordaz, the ore-loading port on 
the Orinoco River, and Ciudad Piar, 
the town located adjacent to the ore 
mountain, Cerro Bolivar. 

Populations to be served were 
based on the experience of the oil 
companies in the western part of 
Venezuela, that is, about 4 persons 
per staff employee and 6 persons per 
employed worker in the company 
town, and 8 persons per employee in 
the adjacent residential community 
which it is expected will grow up 
around the outskirts of the company 
town. Facilities were designed for 
the populations given in Table I. 

Most facilities were designed for a 
development based on the shipping of 
5 million tons of ore per year. How- 
ever, structures difficult to enlarge 
were based on the shipment of 10 
million tons per year. Domestic 
water requirements were established 
at 50 gal per capita per day, with an 
additional 35 gal for the industrial 


TABLE I. 
DEVELOPMENT 
Puerto Ordaz 
Company town... 1740 
Adjacent community . . 2.70 
Total 4,530 
Ciudad Piar 
Company town 
Adjacent community . . 
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High-type sanitary facilities provided 


area at Puerto Ordaz and 15 gal for 
the mining area at Cerro Bolivar. 
Water requirements for lawn sprin- 
kling are about 0.2 in. perday. Thus 
sprinkling, where provided, requires 
an additional 35 gal per capita per 
day in the areas where Type A (row- 
type) housing is provided, and an 
additional 500 gal for the Type C 
housing area, where lots run to about 
a half acre each. The maximum 
daily consumption was assumed to be 
120 percent of the average, and the 
maximum hourly flow, 272 percent 
of the average. Water requirements 
for fire protection were established at 
500 gpm over a 4-hour period in resi- 
dential areas and 1,000 gpm over a 4- 
hour period in industrial areas. 

Sewage flow was estimated to be 50 
gal per capita per day, with a maxi- 
mum of 125 gal per capita per day. 
In addition, allowances for infiltra- 
tion were made in certain areas at the 
rate of 20,000 gal per day per mile of 
sewer. Storm drainage systems were 
designed for the carry-off of a 2- to 5- 
year storm in residential areas and a 
10-year storm in industrial areas. 

Initial field investigations were 
made at the port and mine areas in 
the fall of 1950 to locate and evaluate 
sources of water, and needs for sewage 
treatment and drainage. Gagings 
were initiated where necessary. Lab- 
oratory studies of water treatment 
were made to assist in choosing 
sources of water and methods for 
water purification. 

Rainfall data were meager, except 
at Ciudad Bolivar, where a 29-year 
record indicated an average of 40 in. 
per year. Short-term records at 
Cerro Bolivar indicate a somewhat 
higher rainfall there. However, less 


Populations for which sanitary facilities were designed 


DeVELOPMENT FOR 
10 MILLION TONS 
OF ORF PER YRAR 


DEVELOPMENT FoR 
5 MILLION TONS 
OF ORE PER YRAR 


3.000 3.810 
4.670 6,200 
7,710 10,070 
2.170 3,430 
3.190 4.000 
5.300 8.420 


in Venezuelan wilderness 


than 5 percent of this annual pre- 


cipitation occurs during the dry 
season, which extends through Janu- 
ary, February, and March. 

Some twenty years of gaging the 
Orinoco at Ciudad Bolivar have 
shown it to have a minimum flow 
exceeding 250,000 cfs. Recent stud- 
ies for a proposed federal hydro- 
power development on the Caroni 
River have indicated a minimum flow 
in excess of 15,000 cfs. Other rivers 
in this region drain small areas, are 
virtually dry in the dry season, and 
carry raging torrents in the rainy 
season. Flow data on these had 
never been collected, and estimates 
of stages were established with the 
aid of judicious interviewing of local 
residents. 

Water supply at Puerto Ordaz 

With adequate water at Puerto 
Ordaz in either the Orinoco or the 
Caroni River, the question of quality 
was investigated. The Orinoco is 
relatively turbid and low in color 
while the Caroni is clear but more 
highly colored. The more significant 
chemical characteristics are: 


CHARACTERISTICS On CARONE 
pH 69 59 
Alkalinity. ppm (as CaCOy). . 14 2 
Chiorides, ppm (as NaCl) 2 2 
Color, ppm 40 100 
Turbidity High Low 
Iron, ppm 1.7 1.2 
Hardness. ppm 17 5 


Both waters are amenable to 
coagulation with alum. Because of 
its extremely low alkalinity, the 
Caroni water requires the addition 
of alkalinity for coagulation at all 
times. It is somewhat more difficult 
to treat and requires substantially 
more alum than Orinoco River water. 
This, among other reasons, contrib- 
uted to the decision to take water for 
Puerto Ordaz from the Orinoco. 

The water is pumped from the river 
to a treatment plant, whence the 
treated water is pumped through a 
transmission main to the distribution 
system, divided into high-level and 
low-level service areas. The high- 
level service area, containing all staff 
housing, is provided with a 150,000- 
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gal elevated storage tank. The high- 
level service feeds a 400,000-gal 
ground storage tank which serves 
the low-level service area. In addi- 
tion, there is a separate connection 
to the low-level area from the ele- 
vated storage tank by means of a 
pressure-reducing valve which opens 
when the pressure in the low-level 
area falls below 25 psi. 

The distribution system consists 
of 3-in. to 16-in. cement-lined cast- 
iron bell-and-spigot pipe with lead 
joints. Standard 4- and 5-in. hy- 
drants are used, with drain openings 
plugged. Tropical-type hydrants 
were considered but the post type 
was found more economical. Copper 
service pipe connections were installed 
when the mains were laid. Each serv- 
ice is metered, the meter being located 
in a concrete box with a cast-iron lock 
cover. 

The Orinoco River varies almost 40 
ft in stage. To minimize difficulties 
from this varying stage, and to assure 
a continuous water supply, intake 
structures are located at three levels 
(Fig. 1), the lowest of which will 
always be submerged by some 6 ft. 
This lowest intake is about 10 ft 
above the river bottom, to avoid 
drawing bottom sediment into the 
pump wet-well. Each of the identi- 
cal intakes has openings covered 
with |-in. Everdur bars spaced 4 in. 
on centers on the downstream side. 
Each intake is designed for 6 mgd, 
the ultimate capacity of the pumping 
station; at this flow, the velocity into 
the intake will be 0.545 fps. 

The intakes feed into a common 
wet well of 6-ft diameter with an 
access chamber of the same diameter. 
A 20-in. header leads from the bottom 
of the wet well to the bottom of three 
pump wells. The pumping station 
has provisions for three 2-mgd motor- 
driven turbine-type well pumps, al- 
though only two are installed at pres- 
ent—one of 1-mgd and the other of 
2-mgd capacity. The static lift for 
these pumps is 257 ft. The 2-mgd 
pump ts provided with a diesel engine 
standby prime-mover in addition to 
its electric motor. The pumping 
station is unattended, as the pumps 
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Water supply at Puerto Ordaz is taken from Orinoco River through three intake cribs 
to facilitate quality selection with the 40-ft variation in river stage. Wet well common to all 
three cribs is connected by 20-in. header to bottom of pump wells. 


FLOW DIAGRAM pee 


~~ 16" transmission main 
to distribution systern 
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FIG. 2. Flow diagram shows arrangement of plant at Puerto Ordaz for treating Orinoco 


River water for domestic use. Capacity is 1 mgd. 
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FIG. 3. Sanitary facilities at Ciudad Piar are influenced by fact that watersheds drain in all 
directions from iron-ore mountain, Cerro Bolivar. Nearby rivers are virtually dry in dry 
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Water treatment plant at Puerto Ordaz 
treats | mgd of Orinoco River water with 
provision for expansion in l-mgd units to 4 
mgd. “Tin-can plant,” seen under con- 
struction above, consists of two filter tanks 
in foreground, coagulation tank beyond, 
and chemical bins in background. In view 
of completed plant, below, two filter tanks 
are at right. 


4) 


Intake works on Orinoco River at Puerto 
Ordaz, here seen under construction, con- 
tains two pumps, one of l-mgd capacity, the 
other of 2-mgd capacity. Pumps are 
operated automatically from treatment plant. 


Transmission main carrying treated water to 
distribution system at Puerto Ordaz is 16-in 
welded steel pipe laid on top of ground. 
Pipe is supported on saddles made from 
burlap bags filled with dry concrete. Rain 
furnished hydration water 


are operated by automatic control 
from the treatment plant. 

An unusual feature of the pumping 
station is the inclusion of facilities 
for back-washing the pump screens. 
Each pump well is provided with a 
24-in. outer casing and a 20-in. inner 
casing to which the screen is fixed. 
The screen is made of */s-in. half- 
round bars, with */,-in. vertical open- 
ings between them. When a pump 
screen is to be washed, water from 
the pump discharge header is applied 
to the inside of the inner casing, where 
it serves to back-wash the screen. 
The waste wash water is collected 
tangentially in the bottom chamber 
and conducted in a separate 12-in. 
pipe for discharge above ground level. 
A flap valve at the bottom prevents 
this water, with its debris, from flow- 
ing back into the wet well. 

An auxiliary water line is run to the 
top of the waste pipe for backwashing 
the bottom chamber. Waste water 
from this reverse washing escapes up 
the 2-in. annular space between inner 
and outer casings and discharges just 
below the pump-house floor. 


Water treatment plant 


The treatment plant at Puerto 
Ordaz (Fig. 2) has a capacity of | mgd, 
with provision for additional 1-mgd 
increments to an ultimate capacity of 
1 mgd, for which the chemical feed 
and service facilities are designed. 
After passing through a_ venturi 
meter, the water is dosed with alum 
and, if necessary, lime and chlorine. 
The water then enters the top of the 
12-ft-diameter center well of a 50-ft- 
diameter steel coagulation tank. 
From the center well, which serves 
as a flocculation chamber, the water 
is applied to the bottom of the main 
tank through a series of radial per- 
forated transite laterals. The water 
rises vertically in this tank and the 
effluent is collected in peripheral 
channels around the center well and 
outside the tank shell. This clarified 
water enters two 16' ,-ft circular steel 
gravity-type rapid sand filters, with 
i-ft-diameter center wells for carry- 
ing off waste wash water. The fil- 
tered water passes through rate con- 
trollers and is dosed with chlorine, 
lime, and a phosphate-type corrosion 
preventive before it enters a 290,000- 
gal clear well. Thence high-lift pumps 
discharge it to the 16-in. welded steel 
transmission main to the distribution 
system. This transmission main is 
laid on top of the ground, supported 
on saddles made from burlap bags 
filled with dry concrete. 

A system of separate sanitary 
sewers collects the sewage from 
Puerto Ordaz for discharge through 


three outfalls into the Orinoco and 
Caroni Rivers. Sewers are of con- 
crete, manufactured in Venezuela, 
while outfalls are of cast iron with 
flexible mechanical joints; mechanical 
ball-joint pipe is used for underwater 
construction. Minimum sizes for 
laterals and house connections are S- 
in. and 6-in., respectively. Manholes 
are of concrete block, with armored 
precast concrete manhole frames 
and covers. Storm sewers and cul- 
verts are of corrugated galvanized 
steel pipe, double full coated with a 
bituminous coating. Inlets are of 
concrete and concrete blocks with 
inlet gratings of precast concrete. 

Because of the very great dilution 
available in the Orinoco and Caroni 
Rivers, sewage treatment is not 
necessary. However, to avoid local 
nuisance, all outfalls discharge about 
20 ft below low water, with four out- 
lets on the main 10-in. Caroni outfall 
to disperse the sewage. 

Water scarce at Cerro Bolivar 

While the port area is amply sup- 
plied with water, the situation at 
Cerro Bolivar is totally different. 
Cerro Bolivar is at the summit of the 
several watersheds which drain in all 
directions from the mountain, as 
shown in Fig. 3. The rivers in the 
vicinity--the Cacho, Carapo, and 
Tacoma —are all virtually dry during 
the dry season. The nearest peren- 
nial stream is the Caroni, some 35 
miles distant. 

The Carapo, which has no site 
suitable for the construction of an 
adequate storage reservoir, has been 
designated to be the receiving stream 
for the sewage from Ciudad Piar. 
The Cacho has a suitable reservoir 
site, but with its limited drainage 
area, only 45 sq miles, and with the 
few runoff data available, there can 
be no certainty as to the yield that 
can be economically developed. In 
addition, surface drainage from the 
mining area flows into the Cacho and 
would affect the quality of its water. 

Development of the Tacoma River 
by the construction of a_ 1,300- 
million-gal storage reservoir to collect 
runoff from a 139-sq-mile drainage 
area is feasible, but relatively ex- 
pensive. Use of the Tacoma River 
during periods when its natural flow 
is adequate, supplemented with water 
from the Caroni River during drought 
periods, is also costly but requires 
much less land. For either plan a 
filtration plant is required. 

Wash borings sunk in areas which 
appeared promising for the develop- 
ment of ground water indicated rock 
to be only some 11 ft below the sur- 
face. The overlying porous material 
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is of insufficient depth to make de- 
velopment of shallow wells practi- 
cable. On the other hand, the iron- 
ore bodies on Cerro Bolivar itself are 
porous and serve as excellent catch- 
ment areas. Rain water percolates 
through the ore until it reaches im- 
pervious basement rock. It then 
flows laterally, coming out of the 
mountain side as springs. One of 
these springs was used for water 
supply for several years for the ex- 
ploratory camp on Cerro Bolivar, and 
this spring and several others are 
known to flow the year round. 

Gagings indicated that in March, at 
the end of the dry season, the larger 
springs yield 50 to 100 gpm each. It 
was estimated that careful develop- 
ment of three or four springs could 
provide the 300,000 gal per day re- 
quired for domestic use at Ciudad 
Piar and the adjacent community. 
This does not include any allowance 
for sprinkling. 

With increased need for water in 
the area and with diminished ground- 
water storage on account of mining 
of the ore, it may become necessary to 
go to the Tacoma and Caroni Rivers 
for a firm supply. Detailed plans 
and specifications for the necessary 
pumping stations, transmission main, 
and treatment plant have been pre- 
pared against such an eventuality. 

Three springs have been developed 
on the north slope of Cerro Bolivar, 
about 300 ft above Ciudad Piar, by 
the installation of perforated cement- 
asbestos pipe collectors in trenches 
perpendicular to the direction of flow. 
The trenches are backfilled with 
gravel and sand. The intercepted 
water is collected in a concrete box, 
and conducted to a  200,000-gal 
covered steel ground storage tank 
near the foot of the mountain, about 
100 ft above the town. This tank, 
and the transmission line from the 
tank to Ciudad Piar, can be utilized 
in the event that development of the 
Tacoma and Caroni Rivers becomes 
necessary. 

The water is sufficiently clear to be 
used without coagulation or filtra- 
tion. It is soft and surprisingly low 
in iron, most samples containing less 
than 0.5 ppm. The water does con- 
tain free carbon dioxide and is there- 
fore somewhat corrosive. Chemical 
treatment, including chlorination to 
render it bacteriologically safe, the 
addition of soda ash to neutralize the 
carbon dioxide, and a phosphate-type 
corrosion preventive, is provided in a 
chemical building at the foot of the 
mountain. Water-operated solution 
feeders inject the chemicals into the 
transmission line in proportion to the 
flow. Proportioning is done from a 
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compound 2 X 6-in. main-line pro- 
peller-type meter. The capacity of 
the meter is from 15 to 900 gpm, 
which makes it sensitive enough to 
measure flow and to proportion 
chemicals at extremely low flows and 
still large enough to pass fire flows 
through to the distribution system. 
Adequate contact time ts provided 
in the main between the chemical 
building and the town. 

The water distribution system, 
sewerage and storm drainage facili- 
ties for Ciudad Piar are similar to 
those for Puerto Ordaz, except that 
two small sewage pumping stations 
and a treatment plant are required for 
Ciudad Piar. 

Sewage treatment for Ciudad Piar 

The streams in the vicinity of Cerro 
Bolivar are virtually dry at the end 
of the dry season. All the sanitary 
sewage from Ciudad Piar and the ad- 
jacent community is therefore col- 
lected in a trunk sewer and conveyed 
to a site on the Carapo River where it 
is treated in a high-rate trickling filter 
plant (Fig. 4). 

Sewage is metered as it enters the 
plant and then flows through a man- 
ually cleaned bar screen into one of 
two manually cleaned 33-ft-long grit 
chambers. About 0.25 mgd of either 
the effluent from the filter or under- 
flow from the final settling tank is 
metered and recirculated to the grit- 
chamber influent to prevent stagna- 
tion during periods of low flow. The 
sewage then enters a primary settling 
tank of 30-ft diameter, equipped with 
mechanical sludge and scum removal. 
Primary effluent flows to a dosing 
chamber which applies the sewage to 
a trickling filter of 40-ft diameter by 
means of a reaction-type rotary dis- 
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FIG. 4. Ciudad Piar sewage is treated in high-rate trick- 
ling-filier plant designed to serve 4,500 persons with 
average dry-weather flow of 0.3 mgd and maximum wet- 
weather flow of 0.9 mgd. Plant capacity can be easily 
increased four-fold in increments equal to its original size. 
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tributor. The dosing siphon will per- 
mit the distributor to operate satis- 
factorily during low-flow periods if the 
recirculation pumps are shut down. 

Filter effluent flows to a 22-ft-diam- 
eter final settling tank equipped 
with mechanical sludge and scum 
removal. Provisions are available 
for chlorinating the final tank influent 
or the effluent before its discharge to 
the stream. The underflow of the 
final settling tank, containing the 
secondary sludge, is carried to the 
recirculation wet well whence it is 
pumped to the plant influent. Pri- 
mary sludge, as well as scum from 
the two settling tanks, is pumped to a 
30-ft-diameter unheated digester, 
with a floating cover. Digested 
sludge is drawn by gravity to sludge 
drying beds, while supernatant liquor 
flows to the recirculation wet well. 

The plant is provided with a bypass 
and overflow line, which can carry 
screened sewage, primary effluent, or 
filter effluent directly to the river. 
Provision is made for chlorination of 
this bypassed or overflow sewage. 

Sewage flow through the plant is 
entirely by gravity, and in the event 
of power failure the sewage would still 
be adequately treated and chlorin- 
ated, with only the recirculation and 
sludge pumps not operable. 

The sanitary facilities described 
have all been placed in operation in 
the last few months. The successful 
cooperation of all the organizations 
concerned with the construction of 
the comprehensive Cerro Bolivar 
project, and the close integration of 
their efforts to meet difficult dead- 
lines, was evidenced by the shipment 
of the first load of ore mined from 
Cerro Bolivar to the United States on 
January 9, 1954. 
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Development of nuclear power 


The author, one-time chairman of the De- 
portment of Physics of Princeton University, 
wos associated with the wortime Man- 
hattan District of the U.S. Corps of Engi- 
neers until it wos succeeded in 1947 by the 
US. Atomic Energy Commission. His 
“General Account of the Development of 
Methods of Using Atomic Energy for Mili- 
tory Purposes under the Auspices of the 
United States Government, 1940-1945," 
better known os the Smyth Report, is still 
available from the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington, D.C., at the price of 
40 cents. A reading of it will add to an 
understanding of the following occount of 
the status of the develop t of . 
cial power from nuclear fission, which Dr. 
Smyth first delivered before the Washing- 
ton, 0.C., Convention of the American 
Institute of Chemical Engineers, March 9, 


Fifteen years ago a new natural 
force was discovered, the fission of 
uranium. Within the first two 
months of 1939 the idea of uranium 
fission was suggested, communicated, 
woved experimentally, and  pub- 
fished. The speed and importance 
of this discovery constitute one of 
the most spectacular events in the 
history of science. It involved men 
of many nations, free communication, 
high imagination, and precise ex- 
periment. 

We are now engaged in an effort to 
harness this same atomic energy for 
peaceful purposes. It is a great 
effort and indeed should be so, for 
success in it may materially change 
the lives and conditions of men. 
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The accident of history has placed 
the major responsibility for this effort 
on the Government of the United 
States. As its agent, the Atomic 
Energy Commission has brought to- 
gether an array of scientific and en- 
gineering talent never before equaled. 
Private industry already is carrying 
a major share of our enterprise under 
contract to the Government and is 
now becoming more and more active 
on its own initiative. This is as it 
should be. 

Those of us engaged in this effort 
believe we shall be successful. We 
know that it will have many dead 
ends and wrong turnings and many 
dull and dreary stretches. The bar- 
riers to be surmounted or bypassed 
are formidable. 

By now we think we know what 
these barriers are, what kinds of prob- 
lems have to be solved if nuclear 
power is to be significant in our econ- 
omy. We should know these prob- 
lems, for it is now fifteen years since 
nuclear fission was discovered, ten 
years since the first large-scale nuclear 
reactor was started, and five years 
since the Atomic Energy Commission 
announced its first program of nuclear 
reactors aimed at power. Energy 
from nuclear power plants will be 
just like energy from coal-burning 
power plants. Except for special 
purposes, the sole criterion of com- 
parison will be cost. 


General problems of a 
nuclear power reactor 


Let me recall to you the three major 
facts of nuclear fission. They are: 
first, that enormous amounts of en- 
ergy are released; second, that the 
products of fission are radioactive; 
and third, that fission is caused by 
neutrons and results in the production 
of further neutrons, thereby making a 
chain reaction possible. 


These basic facts confront the 
designers of reactors with a series of 
technical questions which can be 
grouped in five general areas. These 
general areas which have to be con- 
sidered are, first of all, what we call 
neutron economy; second, the effects 
of nuclear radiations; third, heat 
transfer or removal; fourth, control 
and instrumentation ; and fifth, chemi- 
cal processing of fuel both before and 
after it goes into the reactor. Let me 
go into some detail about these five 
areas. 

1. Neutron economy. It is evi- 
dent that the first requirement of a 
nuclear reactor is that the nuclear 
chain reaction shall occur. In other 
words, if a uranium nucleus in a struc- 
ture containing uranium does undergo 
fission, it must produce neutrons in 
sufficient quantity to cause other 
nuclear fissions in the vicinity and to 
set up a_ self-propagating nuclear 
chain reaction. Actually the number 
of neutrons produced by a single fis- 
sion is not very large. On the aver- 
age, for every neutron used up in pro- 
ducing a fission, about two and a half 
new neutrons are released, a net gain 
of one and a half neutrons per fission. 
Unfortunately, from the point of 
view of neutron economy, all the 
neutrons produced in a single fission 
are not absorbed in uranium 235 to 
produce additional fissions. 

There are, in fact, four things that 
can happen to the neutrons that are 
produced in the fission process. First 
of all, since neutrons are extremely 
penetrating, they may simply escape 
to the outside environment. A sec- 
ond way in which they disappear is 
by capture by uranium 238 with- 
out causing fission. A third possi- 
bility is that they may be captured 
by impurities in the uranium or by 
the structural materials that have to 
be introduced for cooling or other 
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purposes. The fourth possible proc- 
ess that can occur is, of course, the 
capture of neutrons by uranium 235 
resulting in fission. If the fourth 
process produces more neutrons than 
are lost by the first three processes, 
the chain reaction occurs. Otherwise 
it does not. Evidently, in a given ar- 
rangement, the first three processes 
may have such a high probability 
that the extra neutrons created by 
fission will be insufficient to keep the 
reaction going. 

One obvious way to reduce the prob- 
ability of the escape of neutrons is 
to increase the amount of uranium 
present. The more uranium there is, 
the more likely it is that the neutrons 
will be absorbed in it and cause fission 
rather than escape. This leads, of 
course, to the concept of critical mass, 
which is familiar to many of you. 

The second process we need to 
minimize is the capture of neutrons 
by uranium without producing fission. 
There are several things that can be 
done to minimize this process. Two 
of them depend on the great effect 
which the speed of the neutrons has 
on the probability of their absorption 
in uranium 238. This probability is 
reduced by using a slowing down 
material, called a moderator, and ar- 
ranging the uranium in a lattice. 
Another way to reduce non-fission 
capture by uranium is to eliminate 
part or all of the uranium 238 isotope, 
since it contributes very little to the 
fission process and does absorb many 
neutrons. Of course, in the Hanford 
reactors, this was not desirable be- 
cause one of the objectives of the 
Hanford reactors was to produce plu- 
tonium by absorption of neutrons in 
uranium 238. 

To reduce the third process, the 
non-fission capture of neutrons by 
impurities or structural materials, 
requires that the uranium itself be 
very highly purified in the first place 
and that structural materials be used 
which have a low capacity for the 
absorption of neutrons. This last 
consideration puts many restrictions 
in the path of the designer of a nuclear 
chain reactor. 

2. Effects of nuclear radiation. 
The effects of nuclear radiation have 
several aspects that the designer 
needs to keep in mind. Perhaps the 
most important one technically is the 
fact that the constant bombardment 
of structural materials and of uranium 
itself causes changes in their prop- 
erties. A piece of uranium, a piece 


of steel or aluminum in a nuclear 
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reactor is continually bombarded by 
neutrons, by gamma radiation, and to 
some extent by other nuclear radia- 
tions. The result of such bombard- 
ment may be a change of shape, an 
embrittlement, a change in thermal 
conductivity, or of almost any other 
property of the material. The rate 
of corrosion of a material is affected 
by the presence of nuclear radiation. 

Nuclear radiation is dangerous to 
health. Consequently the whole 
reactor structure must be surrounded 
by a shield which will not be pene- 
trated by the neutrons and other 
radiation. Radiation is present not 
only while the reactor is running, but 
induces a lasting radioactivity in the 
materials of the reactor. In partic- 
ular, fuel elements in the reactor be- 
come highly radioactive, and when 
they are unloaded for chemical proc- 
essing, they have to be handled by re- 
mote control. It is unsafe for any 
personnel to handle them directly. 
Similarly, maintenance must be held 
to an absolute minimum, and actual 
direct access of the operators to the 
heart of the reactor must be avoided. 

3. Heat transfer or removal. The 
principal interest in establishing a 
nuclear reaction is because the fission 
processes release such enormous 
amounts of energy, millions of times 
the amounts of energy released in 
chemical reactions in corresponding 
amounts of material. To be sure, 
the Hanford reactors were not de- 
signed for the purpose of producing 
energy but for the purpose of pro- 
ducing plutonium. Nevertheless, the 
production of large amounts of energy 
is inescapably associated with the 
fission process, and therefore the de- 
signers of the Hanford reactors had 
to provide some means of removing 
that energy. It was a simpler prob- 
lem for them than for the designers 
of a reactor intended to produce en- 
ergy. The Hanford designers had 
merely to get rid of the energy [heat | 
in some way. 

The designers of a power reactor 
must extract the energy in a form 
which can be put to use. Neverthe- 
less, many of the problems are the 
same. They differ from ordinary 
heat transfer problems for reasons 
that have already been suggested: 
namely, that the choice of materials is 
limited by neutron economy, that 
corrosion effects may be enhanced by 
the radiation present, and finally that 
the replacement of parts is difficult or 
impossible because of the health dan- 
gers involved. In a power producing 


reactor, the temperature should be as 
high as possible so that the heat en- 
ergy removed can be converted into 
useful power efficiently. This is a 
real difficulty as we shall see later on 
and is one point where the Hanford de- 
signers had a considerable advantage. 

4. Control. When the first reac- 
tors were designed, the question of 
control was a very critical one. No 
one knew very certainly whether or 
not it would be possible to prevent the 
reactor from running away with it- 
self. We do not want to have a reac- 
tor heat up to the point where it will 
melt and destroy itself. We wish to 
avoid this for two reasons: first, we 
don't want to lose the reactor; and 
second, we don't want to spew radio- 
active material all ever the country- 
side. By now, we have had enough 
experience so that we are perfectly 
sure that we can build a reactor which 
we can control. There does remain, 
however, a problem of convenience, 
efficiency, and cost in designing the 
proper controls to start, stop, or 
maintain the nuclear chain reaction 
at a desired operating level. 

5. Chemical processing of fuel. 
Ideally, we would like to put into a 
nuclear reactor a certain amount of 
uranium and leave it there until all 
the uranium had been converted into 
heat energy and fission products. If 
that were possible, we would be con- 
cerned with chemical processing only 
in preparing the fuel. Unfortunately, 
the difficulties both of neutron econ- 
omy as affected by the growth of 
fission products, and of the corrosion 
or radiation damage of structural 
materials or fuel elements, make it 
quite out of the question to consume 
more than a fraction of a nuclear 
charge in any known design of reac- 
tor. After a certain length of time 
and one of the problems in the design 
of reactors is to make that length of 
time as great as possible——it is neces- 
sary to remove the fuel. It is too 
valuable to throw away, since it will 
probably still contain some 90 percent 
or more of the fissionable material. 
Consequently, we have to reprocess it 
chemically, separating out the fission 
products, and refabricating the ura- 
nium into new fuel elements. This 
turns out to be one of the most costly 
processes in the whole business of 
operating a reactor for power. 

It is possible that the nuclear 
power industry will stand or fall 
economically depending on the success 
which chemists and chemical engi- 
neers have in developing cheap proc- 
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esses for purifying and refabricating 
nuclear fuel. 


The Honford reactors 
For neutron economy, the Hanford 
reactors are large. They use graph- 
ite as a moderator, and the natural 
uranium fuel elements are arranged 
in a lattice. Both graphite and 
uranium are very highly purified. 
Cooling channels and protecting coat- 
ings of the uranium fuel elements are 
aluminum of minimum dimensions. 

To shield operating personnel, the 
reactor is surrounded by heavy com- 
posite walls and all control and opera- 
tion are from outside the shields. To 
reduce corrosion of the aluminum, 
the cooling water is purified and the 
temperatures held relatively low. To 
avoid corrosion or distortion of the 
uranium, it is canned in aluminum 
and not left in the reactor very long. 

Heat is removed by large volumes 
of Columbia River water with a rela- 
tively low exit temperature. The 
water is then held in retention basins 
before returning to the river. 

Control is by neutron absorbing 
rods that move in and out of the re- 
actor. The position of the rods is 
recorded at the control desk and 
varied by the operators, or auto- 
matically in response to instruments. 

Chemical processing by a solvent 
extraction process is done in a sepa- 
rate plant to which the fuel elements 
are transported in shielded railroad 
cars, with all operations remotely con- 
trolled. 

Fundamentally, it is the low exit 
temperature of the cooling water an: 
the short life of the fuel elements that 
make this plant impracticable as a 
power source. 

Breeding 

Uranium 235 is the isotope of 
uranium in which fission occurs most 
readily. Unfortunately it is present 
in natural uranium only as one part 
to 140. Natural uranium is none too 
plentiful, and to be able to use only 
0.7 percent of it is frustrating. Neu- 
trons absorbed in the other uranium 
isotope, uranium 238, lead to the 
production of plutonium, and plu- 
tonium is readily fissionable. This 
fact early suggested the possibility 
that a reactor could simultaneously 
produce heat energy from the ura- 
nium 235 in natural uranium, and 
produce plutonium from the uranium 
238, and that then the plutonium 
could be used as fuel for further pro- 
duction of energy. It was even sug- 
gested that the plutonium produced 
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might be greater in quantity than the 
uranium 235 burned up. Such a 
process is called a breeding process, 
since more fuel can be produced 
than is burned. 

This is of course a very fascinating 
idea. It turns out, however, that it 
may not be so very important whether 
actually more material is produced 
than is burned. It is obviously pos- 
sible to produce some plutonium, 
since that is what the Hanford reac- 
tors are for, and it should be possible 
to take that plutonium and use it as 
fuel for power reactors. Whether the 
amount of plutonium produced is 
slightly less or slightly greater than 
the amount of uranium 235 burned up 
is not very important. 

We do, however, make a distinc- 
tion in nomenclature whereby we call 
a reactor that produces plutonium in 
smaller quantity than uranium burned 
a converter and one where the quantity 
produced is greater than that of ura- 
nium burned a breeder. In either case, 
it should be possible eventually to 
convert the fission energy of both iso- 
topes of uranium to useful power. In 
the case of the converter, there would 
be some loss; in the case of the 
breeder, the losses in the reactor 
would be zero, but in either case, there 
will be losses in chemical processing 
so that the difference is not very 
significant. The difference, however, 
between using just the uranium 235 
and eventually using all of the ura- 
nium in natural uranium is enormous 
and may well make the difference be- 
tween an ample supply of nuclear 
fuel for many years to come and a 
rather scanty one. 


First AEC reactor program 


When the Atomic Energy Com- 
mission took over the plant and equip- 
ment of the Manhattan District in 
January 1947, the problems that I 
have been reviewing were already 
clear. Although the Commission's 
first responsibility was to prosecute 
the atomic weapons program with 
vigor, it soon turned to the possi- 
bility of atomic power, both for 
special military purposes and for 
ultimate peacetime uses. Essen- 
tially, the program consisted of a plan 
to build four major reactors. Let me 


describe three of these that have been 
finished at our Idaho test site and 
why they were built. 

The first of them was the so-called 
materials testing reactor, MTR. It 
was aimed primarily at getting in- 
formation on the effects of radiation 


on uranium fuel elements or other 
materials that might be used as tubes 
for cooling water, or as coolants, or 
containers for uranium fuel elements. 
The object of this reactor then was to 
provide very high-intensity radiation 
in a machine so designed that many 
experimental samples could be placed 
in it. It has now been running for 
about two years, and it has proved 
exceedingly useful. 

The second reactor built in Idaho 
was the so-called experimental 
breeder reactor, EBR. As the name 
implies, it was specifically aimed at 
demonstrating whether or not breed- 
ing was possible. It has demon- 
strated that breeding is possible and 
has had a number of other incidental 
interesting results. 

The third reactor was a special- 
purpose one aimed at providing power 
for a submarine. You have heard a 
great deal about that one and about 
the submarine in which a similar 
reactor is now being installed. 

In all three of these reactors, the 
neutron economy problem was solved 
by using uranium from which much 
of the uranium 238 isotope had been 
extracted. Whether or not, in the 
long run, this is the kind of reactor 
we will build for power purposes will 
be largely a question of economics. 

A more modest undertaking initi- 
ated later is the homogeneous re- 
actors experiment at Oak Ridge. 
From the atomic point of view, the 
homogeneous reactor is misnamed. 
One can think of it as a lattice in 
which the spacing is very small and 
the size of the fuel elements is of 
atomic dimension. The fuel in the 
homogeneous reactor is uranium 235 
in a solution of uranyl sulphate in 
ordinary water. The water serves as 
the moderator, and the uranyl sul- 
phate molecules serve as the fuel ele- 
ments in which the chain reaction is 
set up. 

The immediate and obvious ad- 
vantage of the homogeneous reactor 
is that fuel fabrication and processing 
is enormously simplified. The solu- 
tion is pumped continuously through 
the reactor chamber and then cooled 
in outside heat exchangers, and some 
of it can be continually led off for 
purification and then reintroduced 
into the circulating stream of com- 
bined fuel and moderator. One of 
the interesting features of the homo- 
geneous reactor is that it turns out to 
be self-regulating. As its tempera- 
ture rises, its reactivity decreases and 
therefore it controls itself. 
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One of the most interesting experi- 
ments that has been done was carried 
out last summer at the Idaho Test 
Site by Dr. W. H. Zinn, director of 
our Argonne Laboratory, and his 
associates. We had long worried 
about what would happen to a water- 
cooled reactor if the flow of water 
should be cut off. We were afraid if 
the water supply was cut off or if the 
temperature of the reactor rose too 
rapidly, boiling would occur and that 
this might have disastrous results. 
Dr. Zinn decided to make a direct 
approach to this problem and built a 
small reactor with the deliberate in- 
tention of producing boiling. When 
it was set up at the Idaho testing 
station, it had an arrangement in it 
which suddenly ejected the control 
rods so that the power generated by 
the chain reaction went up in a frac- 
tion of a second from a few watts to 
many thousands of watts. This had 
the expected effect on the water. It 
boiled. It boiled so violently in fact 
that it was ejected from the reactor in 
a small geyser. Repeated trials 
showed that in every case the boiling 
reduced the power of the reactor so 
rapidly that no serious damage was 
done. 


Results of past five years 
and present status 


Let me summarize some of the 
major results that we have obtained 
in the past five years. So far as neu- 
tron economy is concerned, we have 
learned a great deal about the proba- 
bilities of various nuclear events, 
including the relationship between 
the probability of fission and the 
energy of the neutrons. We have 
found that we can use a number of 
different substances as moderators 
specifically beryllium, light water, 
and heavy water in addition to the 
familiar graphite. 

As to the effects of radiation, the 
MTR has been of the greatest value, 
as one might expect, since it was de- 
signed for that purpose. But we 
also have the benefit of studying the 
fuel elements that have been in the 
EBR and in the submarine thermal 
reactor. These too have been valu- 
able. We have made a great variety 
of alloys and have tested various fuel 
elements. In particular, the sub- 
marine thermal reactor has shown 
that fuel elements sheathed in zir- 
conium will resist corrosion and radi 
ation effects over considerable lengths 
of time and represent a great improve- 
ment over the aluminum-sheathed 
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fuel elements in the Hanford reactors. 
Radiation effects have also been 
studied in a variety of coolants in- 
cluding sodium and heavy water. 

In the matter of heat transfer, we 
have found we can remove the heat 
from a reactor by circulating molten 
sodium-potassium alloy through it. 
This is the system of heat removal 
used in the EBR. We have also done 
a great deal of work on pure sodium 
as a possible coolant and are using it 
in the second type of submarine re- 
actor now under construction. We 
have also found that we can use a 
cooling system of pressurized water. 
This is the system used in the sub- 
marine thermal reactor. We have 
run reactors at much higher tempera- 
tures than we were ever able to run 
them at Hanford, and therefore we 
have moved in the direction of 
efficient use of the energy from nu- 
clear fission. 

As to control and instrumentation, 
the most striking results have been 
that certain types of reactors are in 
fact self-regulating as a result of boil- 
ing or near boiling as the temperature 
rises. 

The only other result I will men- 
tion is the use of hafnium as a ma- 
terial for control rods. Hafnium is 
present as an impurity in zirconium 
and has to be removed before zirco- 
nium cladding can be used for fuel ele- 
ments because it absorbs neutrons. 
For the same reason it is very useful 
as a contrel material. 

In the matter of chemical process- 
ing, perhaps it is fair to say that most 
of the work has been accomplished 
in the laboratory, although we have 
had experience with actual processing 
of the various types of fuel elements 
in the new reactors, none of which is 
exactly like those at Hanford. We 
have also proved that the homogene- 
ous reactor will work, at least on a 
small scale, and we therefore know 
that that is one direction in which to 
hope for improvement. 

In the matter of costs, we still 
have much work to do. None of the 
reactors that we have actually put up 
is cheap, either to build or to operate. 
The submarine thermal reactor prob- 
ably costs somewhere around $1,500 
or $2,000 per kilowatt to build, which 
is to be compared with the cost of a 
modern steam plant somewhere 
around $180 per kilowatt. But the 
submarine thermal reactor does prove 
one overall major result-—-namely, 
that it is possible to build a reactor 
for the production of power that will 


run for at least reasonably long 
periods continuously and efficiently. 


Questions still to be answered 


The fundamental question still to 
be answered is whether a power- 
producing uranium reactor can be 
built which will compete with other 
sources of energy. The answer to 
that question will be found in the 
choice of some one of the kinds of 
reactors we have already built or 
thought about. None of them has 
yet been proved to be the ideal or 
even the best choice. The homo- 
geneous reactor, for example, does 
simplify chemical processing, but it 
requires enriched fuel, and it is not 
yet certain that the corrosion prob- 
lems can be solved. The breeder 
has not yet been proved on any large 
scale, so that we do not know at all 
how expensive that may be. The 
submarine thermal reactor uses such 
expensive materials for cladding the 
fucl elements that it is almost cer- 
tainly not competitive, even though 
we may be able to produce zirconium 
at lower and lower costs. It also uses 
enriched material. 


Five-year program proposed 

In the last few months we have 
been reviewing the results that we 
have obtained up to the present time 
and planning what would be best to 
do over the next few years in order to 
arrive at an economical solution of 
the problem of nuclear power. We 
have decided that there are six pro- 
grams that we should pursue. One 
of these is the general program that 
we must obviously continue, the 
program of research on fundamental 
properties of materials, on nuclear 
reactions, on components that might 
go into the reactors of the future, and 
on chemical processes. This work 
will be continued principally in our 
Argonne and Oak Ridge laboratories. 
In addition to this general research 
and development work, we wish to 
build five reactors of varying size and 
cost. The Commission has recently 
submitted to the Joint Committee on 
Atomic Energy a special report on 
the reactor program prepared at the 
request of the Committee. 

1. Pressurized water reactor. 
The first of these reactors in our new 
program has already been publicly 
announced, It is the so-called pres- 
surized water reactor (PWR) which 
is designed to generate at least 60,000 
kw of electric power. It will use 
slightly enriched uranium as fuel, 
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ordinary water as a moderator and 
coolant. The reactor will be oper- 
ated under reasonably high pressure 
and temperature, not nearly so high 
as are used in modern steam plants, 
but as high as we feel safe in terms of 
our present knowledge. Specifically, 
the water in the reactor will be under 
2,000 psi and at a temperature be- 
tween 500 and 600 deg F. Steam 
will be delivered to the turbine at 
about 600 psi. The temperature is 
limited by the corrosion of the fuel 
elements and piping and container, 
and the pressure is limited by the 
strength and size of the vessel in 
which the reactor must be contained. 

One of the difficult problems in this 
reactor will be that of getting control 
mechanisms to operate in a high- 
pressure vessel. Principally we hope 
to learn from this reactor how such a 
plant may stand up under ordinary 
operating conditions of a central- 
station electric power plant and how 
much it costs to build and operate it. 
We have no expectation that this 
reactor will produce power as cheaply 
as a modern coal-burning plant, but 
we hope to learn how costs can be cut 
in later plants. [See page 87. ] 

2. Breeder reactor. The second 
new reactor we wish to build is a 
breeder of intermediate size. It will 
not be of direct interest from the 
point of view of economic power, but 
it will be much larger and much more 
nearly a power producing, continu- 
ously operating reactor than the small 
experiment we have been running out 
in Idaho. The scale-up planned is 
from 1,400 to 62,500 kw of heat, and 
from 170 to 15,000 kw of electric 
power. Temperatures and steam 
pressure will be increased to values 
appropriate to a full-scale power 
breeder reactor. Auxiliaries such as 
pumps, heat exchangers, and valves, 
will be of sizes suitable to a full-scale 
reactor. 

3.  Boiling-water reactor. Our 
third step is based on the boiling- 
water experiment already described. 
It will be an attempt on an inter- 
mediate scale to use boiling of the 
water as a method of heat extraction. 
We hope in this way to get a very 
cheap method of getting the heat out 
of the reactor and possibly of elimi- 
nating one step between the coolant 
in the reactor and the turbines which 
turn the generator. It is planned to 
feed the steam generated in the reac- 
tor directly to the turbines. Present 
plans call for 20,000 kw of heat and 
5,000 kw of electric power. 
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4. Homogeneous reactor. The 
fourth reactor which we intend to 
build is a larger version of the homo- 
geneous reactor. Again it will be a 
step in the direction of a practical 
power-producing unit and should 
give us information about corrosion, 
chemical processing, and operating 
conditions that cannot be obtained 
with the small machine now in use at 
Oak Ridge. Present specifications 
call for only 3,000 kw of heat in this 
reactor experiment compared to 1,000 
in the present experiment. The next 
step, already planned, calls for 65,000 
kw of heat in a homogeneous reactor 
which will breed uranium 233 in a 
blanket of thorium surrounding the 
chain-reacting core. 

5. Sodium-potassium graphite 
reactor. The fifth reactor experi- 
ment we plan to build is a little 
different from any that I have de- 
scribed. The breeder reactor uses 
liquid sodium-potassium alloy as a 
coolant. The Hanford reactors use 
graphite as a moderator. We hope 
to be able to combine these two ma- 
terials, getting the advantage of high 
temperature without high pressure 
from the sodium coolant. To test 
this combination, we will build a re- 
actor generating about 20,000 kw of 
heat but without any electric gener- 
ating plant attached. 

In addition to these five new pro- 
posals, we shall continue several other 
programs already under way. These 
include the so-called intermediate 
submarine reactor now under con- 
struction at West Milton, N.Y., near 
Schenectady, and the development of 
a reactor to propel aircraft. Though 
the aims of both of these projects are 
special, they will undoubtedly con- 
tribute to the general technology. 
Costs still high 

It is evident that we can build 
power plants which will convert the 
energy released in nuclear fission into 
electrical energy to be fed into trans- 
mission lines. The question that has 
not been answered, and may not be 
conclusively answered even by the 
program here outlined, is whether 
this power can be produced cheaply 
enough to be of general use. The 
Atomic Energy Commission believes 
that it can be done, and this is the 
opinion also of the several private in- 
dustrial groups who have been study- 
ing the problem for several years at 
the invitation of the Commission. 
At present, the power delivered by 
the submarine reactor at our Idaho 


plant costs about ten times as much 
as it would if we bought it from the 
Idaho Power Company. From this 
figure you can see that it will require 
all the ingenuity of our staff, our con- 
tractors, and private industry work- 
ing together to get costs down, but it 
is reasonable to assume that eventu- 
ally this will be done. 

Industrial participation 

These private industrial groups are 
interested in more than just cost 
studies. They have assigned able 
members of their staffs to design 
studies of nuclear power plants and in 
some cases are doing considerable 
amounts of research at their own ex- 
pense. But it is a mistake to think 
that private industry can or will pick 
up the burden of development of 
nuclear power plants in the present 
state of the art. It isa field in which 
knowledge and competence are still 
largely confined to Government labo- 
ratories and in which the financial 
risks are still too great for private 
industry to carry alone. 

The Commission hopes for greater 
and greater participation by industry 
both technically and financially and 
for a gradual transfer of the nuclear 
power part of the Commission's re- 
sponsibilities to private enterprise. 
To discuss the many problems of such 
a transfer would need another speech. 
Personally, I feel they are just about 
as difficult as the technical problems 
of getting cheap nuclear power. 
Time, money, and thought will be 
needed for both sets of problems. I 
believe they can be solved. 

Conclusion 

To establish a nuclear power indus- 
try in this country will be a great 
achievement. If power becomes 
cheaper and more plentiful, our ma- 
terial standard of living will be raised. 
In other countries the effect may be 
even greater. By the accident of 
history the first use of this great new 
discovery has been in the develop- 
ment of weapons of war, weapons of 
appalling magnitude. The nations 
of the world have today the means to 
destroy each other. They also have, 
in this same nuclear energy, a new re- 
source which could be used to lift the 
heavy burdens of hunger and poverty 
that keep masses of men in bondage 
to ignorance and fear. Toward this 
peaceful development of nuclear 
power we have, all of us, a high obliga- 
tion to work with all the ingenuity 
and purpose we possess. 
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Long a dream of engineers, linking of Upper 
Peninsula with rest of Michigan will be accom- 
plished by $99,800,000 suspension bridge. Main 
suspension span has length of 3,300 tt. 


C. H. GRONQUIST, M. ASCE 
Associate Engineer, D. 8. Steinman, 
Consulting Engineer, New York, N. Y. 


Fifty-year dream nears reality 


Construction of Mackinac Straits Bridge begins in 1954 


There are some engineering projects 
which appeal with peculiar force to 
the imagination of all men and to the 
mind and heart of the engineer in 
particular. The bridging of the 
Straits of Mackinac is such a project. 
It has been a challenge to the engineer 
and to the people of Michigan for the 
past half-century. The physical dif- 
ficulties posed by unusual ice condi- 
wons, a short construction season, the 
length of the water crossing, and the 
depth of the water have been great. 
Actually, however, no records will be 
exceeded in length of crossing, span 
length, or pier depth in the building 
of the Mackinac Straits Bridge. 
This project has finally developed to 
the point where it is ready to proceed 
to fruition because the needs of the 
state demand it, and because traffic 
requires it. The bridge engineers of 
America have shown by the construc- 
tion of similar components at other 
locations that the job can be done 
and that it can be done economically. 

Because of its unusual brecciated 
formation, the geology of the area 
has, for over a hundred years, at- 
tracted the attention of geologists 
and aroused the interest of engineers. 
A geological report by Professors 
Charles P. Berkey, Hon. M. ASCE, 
and Sidney Paige, M. ASCE, of 
Columbia University, submitted to 
the Mackinac Bridge Authority, con- 
cluded that “‘the Mackinac breccia 
and the elements composing it, which 
is the principal formation involved in 
this problem, has the strength re- 
quired to support the proposed bridge 
piers with an ample margin of safety.” 

Compression tests on samples of 
the material and in-place loading 
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tests made by W. W. McLaughlin, 
Director of Testing and Research of 
the State Highway Department, and 
Prof. W. S. Housel, M. ASCE, of the 
University of Michigan, led them to 
conclude, in the report dated March 
1951, that “the most positive data 
from the loading tests indicates a 
yield value of approximately 60 tons 
per sq ft, or about four times the 
suggested design capacity for dead 
load and normal live load.” 

Borings and probings were made at 
the site in 1939, and additional bor- 
ings and probings will be made at the 
exact pier locations. 

A second geological feature of im- 
portance to the construction of the 
bridge is the hidden rock gorge un- 
derlying the channel between Mack- 
inaw City and St. Ignace. East of 
the proposed crossing the gorge veers 
north, makes a loop around Mackinac 
Island and enters Lake Huron. This 
gorge was eroded through the breccia 
at a time when the level of Lake 
Huron was much lower than at pres- 
ent. The 1939 subaqueous explora- 
tions extended to depths that were 
necessary to locate the rock bed of 
the gorge. 

The most suitable location of the 
bridge, as determined by a previous 
study, is directly north from Mack- 
inaw City to St. Ignace. In 1940 a 
mole or fill some 3,500 ft in length was 
constructed into the Straits from St. 
Ignace on this line. This location 
best fits the existing state highway 
system, and the location was con- 
firmed and retained for the final 
design of the crossing. Construction 
of the bridge on this location will be 
most economical because the length 


of crossing is a minimum and full use 
is made of the existing mole. 


Four lanes to expedite traffic 


On a bridge of this length (26,000 
ft) there will undoubtedly be break- 
downs and car stoppages for various 
reasons. With fewer than two lanes 
for traffic in each direction, such a 
stoppage would result in serious inter- 
ference with traffic. A four-lane 
structure was therefore adopted to 
insure a smooth flow of traffic at all 
times. 

A center mall or traffic barrier of 
the low type, 2 ft wide, was also 
adopted. Vehicles can stay closer to 
a low, well-marked barrier than to a 
high mall, thus justifying a somewhat 
narrower traffic lane next to the mall. 
These considerations, as well as 
reasons of economy, have led to an 
overall width of roadway between 
curbs of 48 ft, of which 2 ft will be 
occupied by the center mall, 12 ft by 
each outer lane, and 11 ft by each 
inner lane. 

No provision is considered neces- 
sary on this four-mile-long bridge for 
regular pedestrian traffic. However, 
footwalks on each side are essential 
for maintenance and operating per- 
sonnel and also in emergency cases 
for occupants of vehicles. A width of 
3 ft between curb and railing has 
been adopted for each of the two 
emergency footwalks. The overall 
width of the floor between railings is 
4 ft. 

A span of 3,800 ft has been fixed to 
cross the deep gorge under the main 
channel, with main piers founded on 
rock at approximately 195 ft below 
lake level. For any shorter span the 
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TABLE |. Span lengths of Mackinac 
Straits Bridge 


Main crossing 
Suspension bridge, including 
anchorages 
South truss spans 
North truss spans 


ft 
3.610 ft 


ft 
Approaches 
507 ft 
486 ft 
ft 


Mole section 
Mackinaw City approach 
St. Ignace approach 


277 ft 


Total length of bridge and 


195 ft 
FIG. 2. Section through suspended spans 
(a) and that through truss spans (b) show 
typical framing details. Open framing of 
suspended spans adds to aerodynamic sta- 
bility of structure. Lateral bracing of upper 
and lower chord greatly increases rigidity. 
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South truss spans 


piers become excessively deep and 
expensive. The only feasible type of 
structure for a span of such length is 
a suspension bridge. For economy, 
side spans of 1,800 ft with unloaded 
backstays of 472 ft are used. This 
permits the anchorages for the cables 
to be placed where suitable rock foun- 
dations are found at the moderate 
depths of 86 ft and 70 ft below lake 
level for the south and north anchor- 
ages respectively (Fig. 1). 

A number of alternate layouts made 
for the remainder of the crossing over 
the waterway between the south shore 
and the end of the mole at the north 
shore have led to a series of continu- 
ous truss spans on concrete piers as 
the best solution. Twenty spans 
over the deep portions of the water- 
way range in length from 560 to 330 
ft. Four spans near each shore have 
lengths of 160 to 200 ft. These span 
lengths were economically deter- 
mined by the deep and massive piers 
required to withstand the ice pres- 
sures, 

For the north approach, full advan- 
tage is taken of the existing mole by 
constructing a viaduct and a road- 
way on a fill placed on top of the 
existing causeway. The maximum 
height of new fill will be 12 ft. 

From the end of the mole and from 
the Mackinaw City shore, the bridge 
roadway ascends by easy grades not 
exceeding 2.5 percent to the towers of 
the main bridge. Over the center 
span the roadway is cambered on a 
parabolic curve. These grades allow 
a minimum clear height above mean 
lake level of 135 ft for a width of 
3,000 ft of the main channel. The 
minimum clear height at the center 
of the span is 148 ft. The total 
length of the proposed bridge and ap- 
proaches is about five miles, made up 
as shown in Table I. 
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Superstructure of suspension bridge 


With a central span of 3,800 ft, the 
suspension bridge across the main 
channel will be second in length to the 
Golden Gate Bridge in San Francisco, 
which has a span of 4,200 ft. 

In its major carrying members, 
that is the cables, towers, and anchor- 
ages, the design of the Mackinac 
Straits Bridge follows closely the 
practice established by other modern 
long-span suspension bridges. 

Two cables, each of 24.25-in. diam- 
eter, carry the four-lane structure. 
Each cable is composed of 37 strands 
of 348 wires, of 0.196-in. diameter, all 
wires galvanized, making a total of 
12,876 wires per cable. The cable 
sag of 350 ft, or about one-eleventh of 
the center span, is somewhat less than 
in some other suspension bridges, 
but is conducive to gracefulness and 
gives greater stiffness to the struc 
ture. The weight of cable wire and 
fittings is over 25,000,000 Ib. 

The steel towers are the conven- 
tional flexible type with fixed bases. 
The tower shafts are of cellular con- 
struction with access for the cleaning 
and painting of all interior surfaces. 
They extend 548 ft above lake level. 
A service elevator is provided in one 
shaft of each tower for convenient 
access to all parts. The two shafts of 
each tower are connected by horizon- 
tal struts, which are of open trussed 
construction. The shafts and struts 
form integral parts of a rigid frame 
designed to transmit the lateral wind 
forces to the pier. The cable bents 
supporting the side-span trusses and 
the main cables are also of steel con- 
struction supported on concrete piers. 

The suspenders which transmit the 
load of the suspended structure to 
the cables are standard wire ropes 
with independent wire-rope centers. 
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Spaced at 39-ft centers, each sus- 
pender is composed of two parts of a 
2'/,in. rope looped over and resting 
on a steel cable band clamped to the 
cable. The socketed ends of the 2'/,- 
in. ropes are attached to the top chord 
of the stiffening trusses. 

The suspended structure includes 
two stiffening trusses, 68 ft center to 
center, one in the plane of each main 
cable. They transmit the floor loads 
to the suspenders and stiffen the 
structure against distortions due to 
live load and against oscillations 
under the action of dynamic loads 
and wind forces. 

The floor of the suspended spans is 
designed to be light in weight for 
maximum economy in the long spans 
and to have highly favorable aero- 
dynamic characteristics. The inner 
11-ft lanes and the 2-ft center mall 
will be constructed of 5-in. open grat- 
ing, weighing about 20 psf. The 
outer 12-ft lanes will consist of 4'/4-in. 
steel grating filled with lightweight 
concrete topped by a_ bituminous 
wearing surface, and weighing 65 psf. 
The major part of the traffic will use 
the outer solid lanes, while the inner 
open-grating lanes will be used mainly 
during peak-load hours. The emer- 
gency walkways will also be con- 
structed of open grating. The grat- 
ing for the roadways, and that for the 
walkways also, will be supported on 
12-in. cress beams which in turn will 
rest on five rows of longitudinal 
stringers, continuous over two 39-ft 
panel lengths (Fig. 2a). 

The specifications for materials, 
loads, and permissible stresses which 
have been used as a basis for the de- 
sign of the Mackinac Straits Bridge 
follow general practice for modern 
structures of this type and magnitude. 
For the floor structure throughout, 
and for the shorter main girders and 
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trusses, the current specifications of 
the American Association of State 
Highway Officials have been followed, 
with the basic standard loading of 
H20-S16-44 as generally applied to 
the design of bridges on major high- 
ways. 

The latter specifications are in- 
tended to apply to bridges of ordinary 
type and moderate spans. For the 
design of the stiffening trusses, cables, 
towers, and anchorages of the sus- 
pension span and for the long trusses 
of the other spans of the main cross- 
ing, special load and stress specifica- 
tions were adopted in accordance 
with best modern practice for struc- 
tures of such magnitude. For the 
suspension spans a basic live load of 
2,000 Ib per lin ft of bridge has been 
adopted in accordance with the stand- 
ard specifications. 

On account of the possibility of 
high winds of considerable extent and 
the exposed location of the bridge, a 
static wind pressure of 50 psf of ex- 
posed area was assumed over the en- 
tire structure. This corresponds to a 
wind velocity of about 120 mph as 
compared with the maximum re- 
corded velocity of 78 mph observed 
in the vicinity. 

The cables will be spun after the 
towers, cable bents, and anchor chains 
have been erected. The suspended 
structure will then be erected using 
light travelers which will run on the 
cables. Completely braced units of 
two panel lengths, or about SO ft, 
consisting of the two stiffening truss 
sections and two trussed floor-beams 
with sway bracing, will be raised 
from barges. 


Aerodynamic design 


The question of adequate resistance 
against aerodynamic action has re- 
ceived intensive attention from the 
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country and in England, since the 
failure of the original Tacoma Nar- 
rows Bridge in 1940. In the design 
of the Mackinac Straits Bridge, aero- 
dynamic stability has been a prime 
consideration. This is reflected in 
several features of the design: 

1. The stiffening trusses have 
been given a depth of 38 ft, center to 
center of chords, or 1/100 the length 
of the span. This ratio is the same as 
that adopted for the 3,600-ft span of 
the Severn River Bridge in England 
and compares favorably with the 
1:168 of the 4,200-ft span of the 
Golden Gate Bridge and the 1: 107.5 
for the 2,150-ft span of the recently 
constructed Delaware Memorial 
Bridge at Wilmington. 

2. The transverse floor beams, 
which carry the longitudinal stringers 
and floor and transmit their load to 
the stiffening trusses, are designed as 
open trusses instead of the usual solid- 
web girders, thus minimizing wind 
pressure against them. 

3. A double system of horizontal 
trusses, one in the plane of the top 
chords and one in the plane of the 
bottom chordsof the stiffening trusses, 
is provided. This substantially in- 
creases the torsional rigidity of the 
suspended structure as compared 
with that provided by a single system 
which, until recently, has been con- 
ventional practice for large suspen- 
sion bridges (Fig. 2a). 

4. The relatively wide spacing of 
the cables and stiffening trusses, 68 
ft center to center, in comparison 
with the floor structure width of 48 
ft between curbs, gives wide open 
spaces between the trusses and the 
roadway. These openings, together 
with the center 24 ft of the open 
grating floor and the open-truss type 
of floor beams, all contribute to yield 
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Mackinac Straits Bridge, under discussion 
for half a century, as finally designed will be world’s 
second longest suspended span. Note anchorages, 
designed to minimize loads on base of foundations. 
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favorable aerodynamic characteris- 
tics representing assured aerodynamic 
stability. 

The tests made in connection with 
the redesign of the Tacoma Narrows 
Bridge, the modifications of the 
Golden Gate Bridge, and those for 
the design of the Severn River Bridge, 
clearly demonstrate the beneficial 
effects of such openings in the floor 
structure as well as the advantage of 
the double lateral system. 

Under the direction of the engi- 
neers, several series of wind tunnel 
tests have been made on a section 
model of the suspended structure by 
Prof. F. J. Maher at Virginia Poly- 
technic Institute. The model rep- 
resented a 120-ft length of bridge to 
a scale of to the foot. 

At a wind velocity of 100 mph and 
for zero angle of attack, the wind 
force or drag for the Mackinac Bridge, 
according to the wind tunnel tests, is 
670 Ib per lin ft of bridge, and the up- 
ward vertical lift is 50 Ib per lin ft of 
bridge. The bridge is designed for a 
horizontal wind load of 50 psf, which 
is equal to 960 Ib per lin ft of bridge, 
corresponding to a wind velocity of 
120 mph. 

Stability response graphs showing 
the variation of damping with wind 
velocity have been computed from the 
static lift and torque graphs. These 
curves show a high degree of positive 
stability for all wind velocities, and 
they are confirmed by the results of 
tests on oscillating section models of 
the proposed bridge. 


Superstructure of truss spans 


Between the south anchorage of 
the suspension bridge and Mackinaw 
City there is the secondary gorge 
with a maximum depth to rock of 174 
ft below lake level. This gorge is to 
be crossed with continuous truss 
spans ranging up to 560 ft in length. 
These span lengths are dictated by the 
cost of the pier foundations near the 
center of the gorge. The spans are 
balanced by similar though shorter 
spans north of the suspension bridge. 
Depth to rock in this part of the 
crossing nowhere exceeds 60 ft below 
lake level. 

It has been determined that the 
most economical floor for the truss 
spans is a 6-in. reinforced concrete 
slab topped by a bituminous wearing 
surface. Stringers are spaced 6 ft on 
centers and are continuous over two 
to four spans for a maximum length 
of 160 ft between joints (Fig. 20). 

To provide the most economical 
foundations and to effect maximum 
economy in the floor beams, the 


trusses are spaced 34 ft apart, and 
the floor beams are cantilevered. 
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The 470-ft truss spans from the 
anchorages to the cable bents, at the 
ends of the suspension-span stiffening 
trusses, also have trusses spaced 34 ft 
apart, giving ample clearance for the 
cable backstays from the cable bents 
to the anchorages. These trusses are 
fixed to the anchorages for maximum 
rigidity and economy. 

The span grouping of 327-, 393-, 
393-, 327 ft, with a total length of 
1,440 ft, is used twice in both ap- 
proaches. The 160-, 200-, 200-, 160-ft 
grouping, with a total length of 720 
ft, is used at the shore end of each 
approach. Thus economy is secured 
by duplication of design, detail, and 
fabrication. A 480-, 560-, 560-, 480- 
ft grouping, with a total length of 
2,080 ft, is used only in the south ap- 
proach over the secondary gorge. 

The continuous truss spans will be 
erected by floating them in and can- 
tilevering them on falsework bents. 
In the portion of the 470-ft spans 
where the water is deepest, the spans 
are to be floated in. The weight of 
structural steel in the entire bridge 
is over 50,000 tons. 


Suspension bridge foundations 


After careful consideration of the 
data concerning ice conditions in the 
Straits and further investigation of 
the latest information on ice pressure 
on engineering structures, the very 
severe assumption of an ice pressure 
of 115,000 Ib (65,000 Ib for circular 
surfaces) per lin ft of pier width at 
the water line has been adopted. 
This assumed loading is considerably 
greater than that generally assumed 
for engineering structures under com- 
parable climatic conditions, and is five 
times as great as the maximum pres- 
sure ever recorded, according to re- 
cent engineering literature. 

Foundation construction will be by 
the open-dredged caisson method for 
three of the major piers, and by the 
cofferdam method for the remainder 
of the piers. 

The concrete piers for the towers of 
the suspension span are composed of 
two cylindrical concrete pedestals 
supported on the caisson concrete 
base at an elevation of 8 ft below lake 
level and extending to a height of 25 
ft above lake level. The caissons 
will be founded at a depth of 195 ft 
below lake level, and will have a diam- 
eter of 116 ft. The concrete volume 
in each pier is 70,000 cu yd, which 
corresponds to a weight of 140,000 
tons. 

All piers will have wrought-iron 
plates at lake level for protection 
against wave and ice action, and the 
shafts will be shaped to break the ice 
and minimize the ice pressure. 


The cable anchorages are massive 
concrete structures which resist the 
pull of the cables and transmit this 
reaction to the underlying rock. The 
total concrete in each anchorage is 
approximately 85,000 cu yd, corre- 
sponding to a weight of 170,000 tons. 
Through proper distribution of the 
mass of concrete, with hollow cham- 
bers in the upper section, the result- 
ant of the cable pull and anchorage 
weight is so located as to minimize 
the loads on the base of the founda- 
tion. The anchorage foundations, 
which extend to depths of 86 and 70 
ft below water, will be constructed in 
open cofferdams. The pier for the 
south cable bent at the end of the side 
span will extend to a depth of 128 ft 
below water level and will be built 
as an open caisson. Concrete in the 
suspension bridge foundations totals 
340,000 cu yd. 

The truss-span piers consist of 
circular reinforced concrete shafts, 
designed to minimize ice forces, 
which extend to lower blocks, and 
finally to the circular pier base on 
rock. 

The nine piers (Nos. 6 to 14) in the 
secondary gorge, where rock dips to 
a depth of 174 ft, will be supported 
on steel H-piles, a large proportion of 
them battered to resist horizontal 
forces. These piers as well as most 
of the remaining piers on the north 
approach will be constructed in open 
sheet-pile cofferdams to a maximum 
depth of 82 ft below the water level. 
The total amount of concrete in all 
foundations is over 425,000 cu yd. 


Approaches in three sections 

The approaches are naturally di- 
vided into three sections: the con- 
struction over the 3,500-ft rock-filled 
mole built in 1940, the Mackinaw 
City approach, and the St. Ignace 
approach. 

1. For the section over the exist- 
ing mole, the roadway will be carried 
on a viaduct, and on a fill to be placed 
on top of the present mole. 

2. For the Mackinaw City ap- 
proach, steel beam spans with con- 
crete paving, resting on concrete 
piers, will be used. The roadway in 
this approach will be widened to six 
lanes, three in each direction. These 
additional lanes will provide a traffic 
reservoir so that the capacity of the 
bridge will not be controlled by the 
street intersections in Mackinaw City. 

3. The St. Ignace approach con- 
sists of a four-lane roadway partly 
on fill, partly in cut, extending from 
the end of the mole to the bridge toll 
plaza north of Graham Street. A 
six-lane road extends north from the 


toll plaza to a junction with U-S. 
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Highway No. 2. At this junction 
(Fig. 3) the approach separates to 
accommodate the traffic turning west- 
ward and that continuing northward 
towards Sault Ste. Marie. 

Tolls are to be collected at the 
plaza located on the St. Ignace ap- 
proach. Adjacent to the toll plaza 
will be an administration building to 
house operating and maintenance 
personnel and equipment. 

Climatic conditions, and especially 
the ice, limit the working season for 
the construction of the piers of the 
main crossing to the eight months of 
April through November. Construc- 
tion of the substructure, and partic- 
ularly that of the main tower piers 
therefore determines the time of 
completion of the bridge. The con- 
struction schedule is given in Table IT. 

The bridge is expected to be open 
to traffic by November 1, 1957. 
Completion of such items as wrap- 
ping of the main cables of the sus- 
pended spans and final painting 
may be done in the 1958 season 
without interfering with the normal 
flow of traffic. 

During 1956 and 1957 separate con- 
tracts will be let for the construction 
of the administration building, toll 
booths, maintenance buildings, and 
equipment. Completion date for 
these structures will be October 1, 
1957. 

Engineering-wise, the feasibility of 
this project has been amply demon- 
strated by the investigations of five 
groups of engineers in the past 25 
years and by the design here de- 
scribed. 

A probable annual traffic of 1,927,- 
000 vehicles and a gross annual in- 
come of $5,935,000 for 1958, the first 
full year of operation, were predicted 
in the December 1953 report of the 
traflic engineers, Coverdale and Col- 
pitts, who are outstanding in their 
field. The coverage for a $99,800,000 
bond issue, to include all costs of con- 
structing and financing the project, 
is 1.47 times the principal and inter- 
est requirements, and the bond issue 
can be amortized by the year 1975. 
Estimated costs are given in Table 
III. With the two major construc- 
tion contracts already let, the greater 
part of the work is under contract. 

Construction of the Mackinac 
Straits Bridge will benefit not only 
the Upper Peninsula, but the entire 
State of Michigan, and not only 
Michigan, but the north-central part 
of the United States and part of 
Canada. The time now finally has 
come to bring this dream of a half- 
century to reality. The Mackinac 
Bridge Authority, together with its 
engineers and financial advisers, have 
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FIG. 3. Toll booths are placed at St. Ignace approach plaza. Although connection to 
U.S. Route 2 is six-lane road, Mackinac Straits Bridge will carry only four lanes. 


TABLE Il. 


Construction schedule for 


Mackinac Straits Bridge 


CONSTRUCTION 


SEASON Work TO BE PERFORMED 
1954 Construction of south truss span piers Nos. | through 16 


to El. +10 


Construction of anchorage piers Nos. 17 and 22 to El. +10 
Construction of main tower piers Nos. 19 and 20 
Construction of cable bent piers Nos. 18 and 21 to El. +10 


1955 Completion of all foundations 
Erection of truss spans Nos. | through 16 
Erection of main towers 
Erection of cable bents 


1956 Spinning of cables 


Erection of truss spans Nos. 23 through 34 
Construction of Mackinaw City approach 


1057 Construction of mole approach 
Completion of anchorages 
Completion of cable and suspender erection 
Erection of suspended spans 


Paving of roadways 


Construction of St. Ignace approach 


TABLE Ill. 


Estimated construction costs for 


Mackinac Straits Bridge 


Main bridge, foundations, lump-sum contract with Merritt- 


Chapman & Scott Corp 


$25,735 600 


Main bridge, superstructure, fixed unit price contract with 


American Bridge Division, United States Steel Corp 


44,532,900 


Concrete deck on approach truss spans and paving on suspended 


spans 


Approaches (Mackinaw City and St Ignace, and Mole section) 
Administration building, toll plaza, operating and maintenance 


equipment, electrical equipment 


Additional borings, engineering, contingencies 


Total construction cost 


labored hard and long to complete 
plans and consummate the financing 
of the project. With the start of 
construction this May, operation 
number one of the bridging of the 
Straits of Mackinac will go into high 
gear. As indicated in Table II, con- 
struction of the major part of the 
suspension bridge foundations, in- 
volving the placing of about 300,000 
cu yd of concrete, is planned for this 
year. 

The membership of the Mackinac 
Bridge Authority is as follows: Pren- 
tiss M. Brown, chairman; Mead L. 
Bricker, William J. Cochrane, Charles 


1, 450 000 
2,050 000 


800 000 
4.705.750 


$79,274,250 


T. Fisher, Jr., George A. Osborn, 
Charles M. Ziegler, and Lawrence 
A. Rubin, secretary. The Authority 
has retained D. B. Steinman, M. 
ASCE, consulting engineer, for the 
design and supervision of construc- 
tion of the entire Mackinac Straits 
Bridge project. Glenn B. Woodruff, 
M.ASCE, consulting engineer, has 
been retained by Dr. Steinman as 
consultant. 


(This article is based on the paper originally 
presented by Mr. Gronquist before the District 
7 Conference held at the Michigan College of 
Mining and Technology, Houghton, Mich, 
and later also before the Providence Section of 
ASCE, Providence, RI.) 
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Hydraulic 


laboratory equipment... 


Stokes’ law confirmed by 


falling sphere experiment 


JOHN K. VENNARD, A.M. ASCE 


Professor of Fluid Mechanics 
Stenferd University, Stenford, Calif. 


Sixth article in the series sponsored by 
the Fluid Dynamics Committee of ASCE’s 
Engineering Mechanics Division 


Apparatus consists of two vertical lucite 
tubes of standard 52-in. length and 3-in. di- 
ameter, containing very viscous and trans- 
parent oils and mounted in stable structural 
frame. Tubes, oils, and frame (exclusive of 


labor) are estimated to cost around $30. 
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A self-contained, inexpensive, sim- 
ple, and portable apparatus for the 
modern undergraduate fluid mechan- 
ics laboratory can be used to confirm 
Stokes’ law for the laminar motion of 
a fluid about a sphere. Into the twin 
oil-filled tubes of this apparatus, 
shown in the accompanying photo, 
may be dropped spheres of different 
materials whose terminal velocities 
can be easily and accurately measured 
by timing their fall through a meas- 
ured distance with an ordinary stop- 
watch. 

The drag coefficient, Cp, and the 
Reynolds number, Vy, can be com- 
puted from the data obtained and the 
results plotted to confirm Stokes’ law, 
Cy = 24/Ny. The writer has used 
this experiment for about ten years 
to extend the undergraduate’s ex- 
perience with fluid friction beyond 
that of established pipe flow. It also 
affords him some modest experience 
with flow about immersed objects 
without the complications, bulk, and 
expense of wind or water tunnels. 

The apparatus may be used in 
various ways as a suitable under- 
graduate experiment. Probably the 
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FIG. 1. Experimental points for velocities of 


larger spheres, when uncorrected for wall 
effect, show systematic drift away from Stokes 
line. Drift can be corrected if desired. 


most comprehensive method is to 
provide thermometers in the oils and 
plots of viscosities and specific gravi- 
ties against temperature. A chemical 
balance is used to weigh the spheres 
and micrometer calipers to measure 
their diameters. effects’ may 
be easily eliminated by providing 
suitable distances above and below 
the reach over which the falling sphere 
is to be timed. Wall effect and 
methods of correcting for it may be 
discussed in detail and various for- 
mulas used to correct the raw data. 
(See, for example, “Influence of 
Boundary Proximity on the Drag of 
Spheres’ by J. S. McNown, H. M. 
Lee, M. B. McPherson, and S. M. 
Engez, Proceedings of the Seventh 
International Congress for Applied 
Mechanics, 1948.) Reasonable care 
in taking the measurements will pro- 
duce results that will give excellent 
confirmation of Stokes’ law. 

A briefer experiment, but one 
equally suitable for a first laboratory 
course, is to obtain the viscosities of 
the oils by dropping very small 
spheres of such size that wall effect is 
negligible. Here Stokes’ law is as- 
sumed to apply and the student has 
brief acquaintance with the falling- 
sphere viscosimeter. Specific gravi- 
ties of spheres and liquids are given 
so that all measurements are ac- 
complished with micrometer and stop- 
watch. The viscosities computed 
above are used in computing the 
Reynolds numbers for the falls of 
the larger spheres; if the velocities of 
the larger spheres are not corrected 
for wall effect a systematic drift of 
the experimental points away from 
the Stokes’ line results (Fig. 1). This 
drift may then be corrected quantita- 
tively or the reason for it merely in- 
dicated without adjustment of re- 
sults. 

The apparatus can be put to a 
third use in more advanced laboratory 
work with the study of the resistance 
of non-spherical objects. 

If the student is to be impressed 
with the universality of Stokes’ law, 
it is important that at least two dif- 
ferent liquids be used in each ap- 
paratus. In order to hold all results 
within a reasonable range of Reynolds 
number, lighter spheres are used in the 
less viscous oils and heavier spheres 
in the more viscous. ‘‘Altavis’”’ oils 
Nos. 50 and 210 (of Standard Oil 
Co. of California) are suitably viscous 
and transparent and have approxi- 
mate viscosities at room temperature 
of 0.06 and 0.40 Ib sec per sq ft re- 
spectively. Steel ball-bearings of 
'/-in. diameter and greater, and 
chemical glass beads of 4, 5, and 6-mm 
diameter are suggested for spheres. 
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BEN C. GERWICK, JR. A.M. ASCE 
Vice-President, Ben C. Gerwick, Inc. 
San Francisco, Calif. 


Hollow precast concrete structural units of 
large size are put together to form under-water 
portions of piers for Richmond-San Rafael 
Bridge. After positioning, units are filled with 
tremie concrete. Precast units are here seen 
in contractor's yard. Ring at right is placed 


on pile-supported grid at bay bottom; unit 
shown above and on cover rests on two of 


these rings. 


Hollow precast concrete units 


of great size form bridge substructure 


Prers for the Richmond San Rafael 
Bridge crossing the north part of 
San Francisco Bay are beginning to 
rise above water. These piers (Fig. 
1) feature the use of precast concrete 
structural units, filled with tremie 
concrete and underwater steel piles 
of great length. 

The Richmond San Rafael Bridge 
will cross a 4-mile narrows approxi- 
mately 10 miles north of the famous 
San Francisco-Oakland Bay Bridge. 
It is a $62,000,000 project of the 
State of California, Department of 
Public Works, Division of San Fran- 
cisco Bay Toll Crossings. An article 
on the studies for the bridge and its 


and the opening of the bridge to 
traffic scheduled for October 1956. 
Sixteen approach piers on the Rich 
mond side are now completed, 5 
months ahead of schedule. Four 
deep-water piers are completed, and 
several others project above the water. 
Construction is in various phases of 
completion on 40 more of the total of 
62 deep-water piers. 

The route of the bridge parallels 
that of an existing ferry, and crosses 
two main ship channels, where the 
water is some 50 to 60 ft deep. Be- 
tween the ship channels, just south of 
the bridge center, a large monolith 
known as Red Rock juts out of the 


The bottom of the bay in this area 
could be generally described as a 
thick blanket of very soft mud and 
sediments overlying rock. The rock 
surface varies from some 30 ft below 
sea level to over 300 ft below. For- 
tunately, in the deepest part there is a 
thick stratum of dense sand and 
gravel above the rock. 

Because of the foundation condi- 
tions, the large number of piers re- 
quired and the need for early comple- 
tion (this bridge if financed by rev- 
enue bonds), “bell-bottom’’ type 
piers were specified. This type of 
pier was used previously on the 
Potomac River and Chesapeake Bay 


overall design, by Norman C. Raab bay. Tidal currents, which reach 5 bridges, and is constructed under “a 
and Ralph A. Tudor, Members ASCE, to 6 knots in the ship channels, are water, using tremie concrete. The oP 


appeared in ENGINEERING for 
April 1953. 

Pier construction began in March 
1953 and is scheduled for comple- 
tion in October 1955, with comple- 
tion of the cantilever and truss spans 


CIVIL ENGINEERING ¢ April 1954 


distorted by Red Rock and at cer- 
tain stages flow at right angles to the 
channel. The westerly 2 miles are 
somewhat shallower, with depths of 
30 ft or so, and somewhat slower tidal 
currents. 


piers are supported by long steel 
H-piles. 

The specifications issued for this 
project wisely limited their require- 
ments to the completed piers and left 
the method of construction open to 
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dredged in bay mud and in it timber 
falseework piles were driven under 
water and cut off to grade, to provide ~ 
temporary support for precast-concrete 


¢ of pier 
—————— the contractor, subject of course to 
the approval of the engineers. 
Factors affecting the contractor's 
decision as to method of construction 
were: 
Depression about 12 ft deep was | 
12! appron~ y— Mud line 1. Stability against tidal and wave 


action at every phase of construction. 


2. Division of construction opera- 
tions into many standardized units 


Pier base grids and spreader truss between 
them are placed, using temporary steel 
sighting towers for accurate positioning as 
to line and grade. Towers are attached to 
grids belore they are lowered onto wood 


falsework piles. Grids are shown in manu- 
facturing yard in photo at right. Holes for 
H-piles were cast into grids. 


Soghting 
tower 


Spreader 
truss 


FIG. 1. Richmond-San Rafael Bridge crosses north end of San Francisco Bay. 
Piers A through 61 are being constructed by method described in this article. 
Nine of these (Piers 19, 30, 34, 35, 44, 47, 48, 55, and 61) are four-bell instead of 
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of reasonable size instead of a few 
critical very large operations. 


3. Use of off-site construction 
facilities to the maximum extent possi- 
ble to save time and prevent unneces- 
sary congestion in a crowded shipway. 


1. Assurance of high-quality con- 
crete in the extreme outer shell of the 
piers. 


5. Economy. 
6. Facility and accuracy in plac- 
ing the reinforcing steel. 


The contractor had recently had 
experience in the use of precast shells 
in pier construction for a transmis- 
sion-line crossing of South San Fran- 
cisco Bay (as explained in the 
writer's article in CiviL ENGINEERING 
for April 1953) and, several years 


earlier, on the use of precast units 
filled and joined with tremie con- 
crete on drydock construction, Ex- 
tensive tests on the drydock job had 
shown the high bond value between 
tremie concrete and precast units, and 
field evidence had testified to a second- 
ary crystallization between the two. 
Further, the contractor owned and 
operated a large precast concrete 
manufacturing yard some 14 miles 


Step 3: 

Steel H-piles of great length are driven 
through holes in grids. First, vertical piles 
are driven and grouted into grid, then bat- 
tered piles are driven and grouted. In 
photo at right floating driver ‘Pacific Titan” 
picks up 195-ft pile. In photo below “Paci- 
fic Giant’’ drives pile on 3-in-12 batter. 


q 


two-bell type, but construction method is similar. Piers 62, 63, 64, 65, 75, 76, 
77, and 78 are cofferdam piers. Piers 66-74 inclusive are land piers. All piers 


(A-78 inclusive) are in one contract. 
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north of the Richmond-San Rafael 
Bridge, on Petaluma Creek, a naviga- 
ble arm of San Francisco Bay. This 
yard, with its excellent source of ag- 
gregates and modern mechanized 
facilities, lent itself to the economical 
mass production of precast structural 
units. 

Because precast structural units 
appeared to meet all the requirements 


Step 4: 

Two precast-concrete bottom shells 
weighing up to 80 tons each are set by 
floating derrick, Temporary struc- 
tural steel supports, bolted to shells be- 
fore sinking, hold tremie pipes and 
upper precast units. In each shell, 
5-ft lift of tremie concrete is poured. 


most favorably, this scheme of con- 
struction was adopted. 

After much consultation and con- 
structive revision of plans by the 
state engineers, the details of the use 
of precast structural units were 
worked out. This procedure empha- 
sizes the importance of two points 
which the writer has set forth in pre- 
vious articles and which he feels are 


of utmost importance in the success- 
ful use of precast concrete: 


1. Cooperation between the en- 
gineer and the contractor in design- 
ing and utilizing precast concrete to 
obtain maximum economy and high- 
est quality. 

2. Careful attention to connec- 
tion and joining details. 

In general the scheme adopted was 
the division of each pier into several 
structural units. Each unit consists 
of a precast concrete shell § in. thick, 
containing the permanent pier rein- 
forcing steel. After setting, the whole 
is filled with tremie concrete to tie 
the units together and to provide the 
bond for the reinforcing steel splices 
between the units. 

One other major problem that 
faced the contractor was the twofold 
requirement that the steel H-piles 
be entered through a template at the 
elevation of the pier base, and that 
the pier base be rigidly supported 
during initial concreting operations. 
After extensive tests had demon- 
trated that high bond could be ob- 
tained under field conditions between 
tremie grout and steel piles, and be- 
tween tremie grout and precast con- 
crete, the pier base itself was designed 
as a precast concrete grid. This grid, 
| ft thick, has H-slots in it for the ver- 
tical and batter piles. After the pier 
base grid has been set accurately to 
position and grade on under-water 
timber piles (Steps | and 2), steel 
H-piles are set and driven through 
their individual slots; then each slot 
is filled with tremie grout (Step 3). 
Thus, the pier base itself supports the 
upper precast concrete units and the 
tremie concrete fill as it is being 
placed. 

The several steps of pier construc- 
tion are shown by the accompanying 
diagrams and photographs, which 
illustrate how the precast concrete 
units are being used. 


Stop 5: 

Precast concrete cone units weigh up to 
130 tons. One unit is seen at casting 
yard in photo at right. In cover photo 
it is being placed on bottom shells by 
150-ton floating shear-leg ‘Pacific 
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Each pier is supported by long steel 
H-piles (see Step 3), some vertical 
and some on 2-in-12 and 3-in-12 bat- 
ters, all driven to 100-ton bearing in 
rock or hard strata. The longest 
piles driven so far have been 194 ft 
but it is anticipated that some piles 
may run up to a length of 200 ft or 
over. Altogether, some 5,000 piles 
are required. 

Two very large floating piledrivers 
were fitted out with 120-ft leads, 
capable of being moved back to the 
2-in-12 or 3-in-12 batters as required. 
In these leads rides a 120-ft set of 
telescoping leads, which in turn carry 
a McKiernan-Terry S-10 single-acting 
steam pile hammer, delivering 32,500 
ft-lb of energy per blow. 

Since the webs of all the piles in a 
pier must be oriented along radial 
lines from the pier center, a standard 
ship gyroscope has been mounted on 
each driver. Piles are guided through 
the H-slot in the precast concrete 
base grids by a diver. 

Pile-driving production has been 
excellent so far considering the tidal 
currents, extreme length of piles, 
batter, orientation, necessity for en- 
tering piles through holes in a grid 
30 to 60 ft below water, and the hard 
driving. 

Some 60,000 cu yd of tremie and 
other field-placed concrete must be 
produced and poured at the 62 pier 
sites in the bay. For this work, the 
contractor modified an existing float- 
ing concrete plant to raise its rate of 
production to 120 cu yd per hour. 
Tremue pours range up to 7,000 cu yd 
each. 


River sand and gravel 
used for aggregates 

For aggregates, river sand and 
gravel were chosen despite the fact 
that they cost more than crushed 
rock because of their greatly in- 
creased workability and smooth flow 
when placed as tremie concrete. 

Cement is barged to the site 
aboard a bulk cement barge, which 
also carries the necessary water. 
Elaborate standby machinery is pro- 
vided abroad the floating concrete 
plant to prevent interruption of any 
pour. Concrete is placed through 
tremie pipes which are supported on 
structural steel frames temporarily 
bolted to the precast concrete bottom 
bell (Step 4). The tremie pipes are 
raised with extreme care by means of 
air hoists, to minimize the forma- 
tion of laitance. The placing of the 
rest of the precast units and tremie 
sequences are illustrated in Steps 5, 
6 and 7. 

This project is being built under 
the supervision of the Division of 
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San Francisco Bay Toll Crossings, The $14,234,000 contract for the 
for which Norman C. Raab is Proj- substructure was awarded on Feb- 
ects Engineer; Howard F. Topping ruary 26, 1953, to the joint venturers, 
and Louis J. Jennings, Supervising Ben C. Gerwick, Inc., and Peter 
Bridge Engineers; Oliver R. Bosso, Kiewit Sons’ Co. This contract is 
Supervising Engineer; and Ben expected to be completed in October 
Balala, Construction Engineer (all 1955. For the contractor, Donald B. 


of whom are members of ASCE). Weaver is the Project Manager 
Mr. H. M. Eichstaedt is Resident and William J. Talbot is the Project 
Engineer. Engineer. 


Precast 
hollow shaft 
lace Precast 
= tr iF diaphragm 
Step 6: 
a x Precast hollow shafts are placed. Re- 
movable steel forms for each side of 
cast-in-place diaphragm are then se- 
Haat a cured between them. Next tremie con- 
crete is poured to El. + 5 ft, filling bells, 
cones, diaphragm, and shafts. 
Anchor bolts - 
Precast 
Forms tor | spandre! 
concrete 
poured 
piace 
Precast spandrel connecting the two 
shafts is placed, forms are set for shait 
tops, and anchor bolts are placed. Fi- 
nally concrete is poured to final eleva- 
= tion (here about El. + 13), forms are 
stripped, and concrete cured. Some 
piers have cast-in-place columns 40 to 
+ 50 ft high extending up to El. + 50 
+—— or +60. Others have concrete houses. 
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A challenging problem in structural 
engineering was posed by the unusual 
design of a branch bank of the Manu- 
facturers Trust Co. now under con- 
struction at the southwest corner of 
43rd Street and Fifth Avenue, New 
York, N.Y. Departing from the 
traditional massive exterior for such 
structures, the architects suggested an 
open we-have-nothing-to-hide atmos 
phere, a treatment that would open 
to the public view an inviting picture 
of the financial services available. 
This concept called for an uninter- 
rupted glass facade from sidewalk to 
roof for the entire Fifth Avenue 
front and for most of the 43rd Street 
side. The usual exterior columns 
encased in a masonry enclosure wall 
were, of course, out of the question, 
and placing the exterior columns 
only a few inches behind the glass 
was unacceptable since such columns 
would be plainly visible from the 
outside. Large banking rooms on 
the first and second floors obstructed 
as little as possible by interior columns 
were desired and, in addition, the 
column arrangement had to be suit 
able for flexible subdivision for office 
use on the third and fourth floors and 
for executive offices on the fifth floor. 
(See Figs. 1 and 2.) An easement 
limits the height of the building to 60 
ft for a 25-ft strip along the southern 
side of the property. This height 
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WALTER H. WEISKOPF and JOHN W. PICKWORTH, Members ASCE 
Weiskopf & Pickworth, Consulting Engineers, New York, N.Y. 


Concrete and steel framing 


wide-open bank building 


limitation, and the high clear stories 
desired, necessitated a minimum depth 
for the floor construction and pre- 
cluded the possibility of column trans- 


were placed about 10 ft from Fifth 
Avenue and the same distance back 


from 43rd Street. 
suitable for the banking room, was 


This plan, while 


fers. In one early study, the columns unsatisfactory for the offices above, 
16 W 36! 4 


43rd Street 


FIG. 1. 
span provides open areas at banking levels. 
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Third-floor plan illustrates combined steel and reinforced concrete framing. Long 


* CIVIL ENGINEERING 


. 


FIG. 2. Sketch of framing from Fifth Avenue front New Manufacturers Trust Company bank building is being erected at corner 
shows integration of structural function with esthetics of Fifth Avenue (to left) and 43rd Street (to right), New York, N.Y. Fram- 
of open architectural concept. ing in east-west direction is of reinforced concrete, here seen being placed. 


Structural steel frame nears completion in this view. Steel cantilever to right in upper 
stories has length of 20 ft. Back span is 48 ft6'/,in. Girders are cambered to take dead load. 


=| 
~ 
| 
‘ 
Scale, in feet 4 . — 
: 
is 


as it would have unduly limited the 
valuable outside office layouts. After 
a number of studies, an arrangement 
was tried with a line of columns about 
20 ft from 43rd Street, and behind 
this a span of 48 ft 6 in. to the next 
line. In the other direction, east- 
west, a 28-ft bay was adopted with 
the easternmost line of columns about 
10 ft from Fifth Avenue. This cre- 
ated a splendid unobstructed banking 
space (only 8 columns in the banking 
rooms) and permitted a satisfactory 
arrangement of the office space above. 
The fifth floor then becomes one large, 
unobstructed 48-ft 6-in. bay with no 
interior columns. Stairs and eleva- 
tors were grouped along the western 
end of the lot and here a closer spacing 
of columns was used. Above the 
main roof, the elevator machinery, 
tanks, stair bulkheads, and a cooling 
tower are also placed along the west- 
ern side of the property. This close 
spacing of columns and the heavier 
framing also serve to increase the 
rigidity of the entire structure in the 
east-west direction. 

In studying the floor framing with 
these cantilevers and long spans, it 
was also necessary to consider the 
space required for air-conditioning 
ducts. To avoid the additional depth 
required if these ducts were to cross 
under the main girders, a continuous 
narrow shaft was provided along the 
south wall. Ducts from a fan room 
in the basement rising in this shaft 
could turn into the space between 
ceiling and floor construction at each 
level and, extending northward, 
would never have to cross under the 
north-south girders. The depth of 
floor construction between girders 
As fi- 


was, therefore, also critical. 


nally adopted, the girders in the 
north-south direction having the 20- 
ft cantilever and the 48-ft 6-in. back 
arm are steel. In the east-west di- 
rection, a reinforced concrete joist 
construction was employed for the 
28-ft spans and the 10-ft cantilever 
at Fifth Avenue (Fig. 3). 

The steel north-south girders are 
arranged in pairs straddling the col- 
umns. They are placed far enough 
apart so that the full section can pass 
the columns to resist the large canti- 
lever moments (Fig. 4). Each girder 
isan 18-in. WF beam with 12-in. cover 
plates, making a total steel depth of 
almost 21 in. Because of the canti- 
lever and long back arm, deflections 
were critical. The girders were cam- 
bered for dead-load deflections both at 
the end of the cantilever and at the 
center of the back arm. The steel 
fabricator was quite successful in 
bending the pieces to fit this reversed 
curve. 

Since the structural design was so 
closely connected with the architec- 
tural and mechanical features, fre- 
quent consultations were held with 
the architects and mechanical engi- 
neers, and the design as it evolved 
was the result of the closest coopera- 
tion among the different offices. 

The general contractor is the George 
A. Fuller Co., and the structural steel 
was furnished and erected by the 
Ingalls Iron Works Co. The sub- 
contractor for the reinforced con- 
crete work was the Rizzi Construc- 
tion Co. 

The architects are Skidmore, Ow- 
ings & Merrill, their consultants for 
mechanical engineering being Syska 
& Hennessy, and for structural en- 
gineering, Weiskopf & Pickworth. 
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FIG. 3. Section shows position of negative 
steel in concrete joists as they cross double 
steel beam. Concrete framing in east-west 
direction saves floor depth at intersections 
such as this. 
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FIG. 4. Column connection shows framing 
of double cantilever beams to column. 


Left: Uninterrupted glass facade gives open 
effect, seen in sketch of completed structure. 
Plate glass in curtain wall for first three 
floors is heaviest ever cast. Entrance will 
be on 43rd Street, just west of Fifth Avenue. 
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“AMERICAN SOCIETY. 


Supplemental survey of salaries 


for civil engineering positions 


Report of ASCE Committee on Salaries, 1954 


In the spring of 1953, the American So- 
ciety of Civil Engineers conducted a 
periodic survey of prevailing salaries for 
civil engineering positions. The results 
were presented in a report by the Society's 
Committee on Salaries and published in 
the July 1953 issue of Crvi. ENGINEERING 
(pages 50-55). 

Data accumulated in that survey 
covered salaries for the nine ASCE grade 
classifications for professional positions. 
No attempt was made to assemble infor 
mation regarding preprofessional work at 
levels below ASCE Grade I. 


Study initiated 


As the result of a number of requests, 
the Board of Direction, at its meeting in 
October 1953, “voted to request the 
Executive Secretary to carry out sufficient 
inquiry to determine the disparity be 
tween subprofessional and professional 
compensation rates and to refer the re 
sults to the Committee on Salaries."’ 
That directive has been carried out and 
the Committee submits this report as to 
the results. 

In order that the data might be ap 
propriate for comparison with the earlier 
report, inquiry was made only of organi 
zations which supplied salary data for that 
report. Naturally, educational institu 
tions were not included. 


TABLE Ia. 


EN EN 
En- TRANCE TRANCE 
CORGNS TRANCR RATE RATE 
ASCE report RATE, MIDDLE TOTAL REPORT 
GRADE ING MEDIAN wn, RANGE ING 


$100 
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PRIVATE ORGANIZATIONS—Monthly pay- 
roll rates at preprofessional grades shown 


Data obtained from survey of December 1953 from 
57 consulting firms (1,184 employees) 


COORGNS MAX 
RATE, 


MEDIAN 


Returns were received in usable form 
from the following sources: 


Data FurRnisnep 


ORGANIZATIONS No. of No. of 
Organi. Eng. Em 
zations ployees 


Consulting firms 1,184 
Construction firms 636 
Railroads : 202 
Public utilities : 78 
Industries 3 


Total private organizations 


State highway departments . 
Other governmental agencies 


Total public organizations 


Grand total 5,079 


There is a marked reduction in the 
number of returns as compared with those 
in the earlier survey for professional posi 
tions. This is largely because a consider 
able number of the organizations which 
received questionnaires do not carry any 
employees in the lower grades. However, 
it is believed that the data supplied are of 
sufficient volume and merit to fully war 
rant publication. 


Classifications for 
Preprofessional Grades 


Following are the descriptive ‘‘Classi 
fications for Preprofessional Grades"’ in 
the form submitted with the question 
naire: 


TABLE Ila. 


Max EN 
RATE Orons 
TOTAL ASCE gerorr- 
RANGE ORADE ING 


Max 
RATE, 
MIDDLE 
HON 

$125 


$260 


TRANCE 
RATE, 
MEDIAN 


Grade A 


Under supervision, with little or no previ- 
ous experience, to assist with simple routine 
engineering work in field or office. 

Typical tasks are to serve in the field as 
chainman or flagman, in the office, to index 
and file plans and survey books, to copy 
engineering data, to make simple arith- 
metical calculations or to check and plot 
level notes 


Grade B 


Under supervision, to do the simpler 
types of preprofessional engineering work in 
office, laboratory and field, not necessarily 
requiring professional engineering training 
but requiring some experience. 

Typical tasks are to serve as rodman on 
survey or construction work, to make simple 
survey or construction notes, to do 
simple level and transit work, to perform 
simple routine testing, or to do simple engi 
neering office work including arithmetical 
calculations. 


Grade C 


Under supervision, to do engineering work 
somewhat more difficult than that required 
in Grade B, in office, laboratory, or field, not 
necessarily requiring professional engineer- 
ing training but requiring qualifying experi- 
ence 

Typical tasks are to make graphs and 
charts, to perform ordinary engineering com- 
putations, to make and check survey and 
construction notes, to make routine con- 
struction drawings, to do level and transit 


PRIVATE ORGANIZATIONS—Monthly pay- 
roll rates at preprofessional grades shown 


Data obtained from survey of December 1953 from 
21 construction firms (636 employees) 


En- En- 
TRANCR TRANCE 
RATE, RATE, ORans 
MIDDLE TOTAL REPORT- 
Ww RANGE ING 


Max 
RATE, 
TOTAL 
RANGE 


Max. 

RATE, 
MIDDLE 


Max. 
RATE, 
MEDIAN 
$140 $180 
$200 


325 


(OF CIVIL ENGINEERS 
| 
$ | 
33 12,658 
“ 313 
12,971 
$156 $209 
A 52 $208 52 | A i” $275 12 $340 Ke 
238 285 380 
350 400 400 
160 180 175 200 ave 
217 260 216 400 
B 52 260 51 303 19 300 350 
300 375 350 400 fs 
400 525 500 
180 200 250 400 ny 
240 325 320 410 : 
Cc 57 282 55 370 Cc 17 400 17 450 Ba. 
312 425 450 400 
433 546 wo 750 
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PUBLIC ORGANIZATIONS—Monthly pay- 
roll rates at preprofessional grades shown 
Data obtained from survey of December 1953 from 
33 State Highway Departments (12,658 em- 
ployees) 


PRIVATE ORGANIZATIONS—Monthly pay- _—‘ TABLE IV a. 


roll rates at preprofesional grades shown 


(Consulting firms, construction firms and others) 
Data obtained from survey Of December 1953 from 
85 private organizations (2,108 employees) 


TABLE Ill a. 


En En 


Ew En- 

En- TRANCE TRANCE Max Max En TRANCE TRANCE Max. Max. 
TRANCE KATE RATE, Onons Max RATE RATER ORGNS TRANCE RATE RATE ORGNS Max RATE, RATE, 
ASCE meroer- MIDOL® TOTAL KRPORT RATE MIDDL® TOTAL ASCE RATE MIDDLE TOTAL REPORT RATE, MIDDLE TOTAL 
GRADE ING MEDIAN RANGE ING MEDIAN RANGE GRADE ING MEDIAN RANGE ING MEDIAN RANGE 
$100 $125 $135 $170 

sino $209 $170 $210 

A 71 $212 6s $265 A 31 $is2 31 $249 
27 325 225 27 


TABLE V a. 


PUBLIC ORGANIZATIONS—Monthly pay- 
roll rates at preprofessional grades shown 


TABLE Vi. 


(Including State Highway Departments) Data ob- 


tained from survey of December 1953 from 39 public 
organizations (12,971 employees 


Ew Ks 
En TRANCE TRANCE Max Max 
TRANCE RATE RATE Max RATE RATE 
ASCE server RATE MIDDLE TOTAL KRPORT RATE MIDDLE TOTAL 
Peecentace Rev arionsate oF Vacues 


GRADE ING MEDIAN RANGE ING 


33 
> 


work, to make routine inspections on con 
struction work, or to make routine tests of 
the properties of soils or materials of con- 
struction 


SupPLeMENTAL Nore: 
The requirements for Grade C are such 
that there is likely to be some overlapping 


Percentage relationships give comparisons 
among six 


sections of the country 


The figures used for this purpose are obtained by 
determining average of median values for groups 


covered in Tables la, Ila, and Va 


MEDIAN RANGE 


$170 
$215 


New England 

Middle Atlantic 
Southern 
Middle West 
West of Miss 
Par West 


* Insufficient data 


Although annual salary rates were given 
in the previous report, data for the present 
purpose were requested in terms of 
monthly compensation. This was done 
because employees in the lower classifica 
tions frequently are not engaged on an 
annual basis. Results are shown in the 
accompanying five tables, Ia through Va 


Grade B Grade C 


Grade A 


En Kn En 


trance Max trance Max trance Max 


uM 10 6 - + 1 


The resulting comparisons are not fully 
conclusive because of wide variations in 
the number of organizations reporting 


from the different sections. However, it 
is believed that the data are substantially 
correct. 

It will be noted that, in spite of some ir 
regularities, a rather definite pattern ap 


with respect to those for Grade I of the 
ASCE professional grade series. Employees inclusive, each representing a different’ pears in Table VI. Salaries in the 
at the top of this classification (Grade C) group of organizations. Southern region are consistently the 


may have graduated from college or pos- 
sess a reasonably equivalent combination 
of education and experience. Such men are 
considered to be in preprofessional work 
with the full expectation of advancing into a 
professional grade Differentiation be 
tween these “preprofessional’ employees 
and “subprofessional’’ employees is based 
on the premise that the latter do not possess 
qualifications that will permit them to 
progress up the ladder of the professional 
grades 


A fundamental prerequisite for Grade I 
is “professional, scientific, or technical 
training equivalent to that represented by 
graduation from a college or university of 
recognized standing.” 
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In order that the tabulations may be 
related readily to those carried in the 
earlier report, the tables included here 
with are arranged in the same order. For 
instance, Table Ia, Private Organiza- 
tions, covers preprofessional positions for 
the same type of organizations included 
in Table I of the July report, etc. 

With the object of comparing salary 
rates in different areas, the country has 
been divided into six sections as indicated 
on the accompanying map, Fig. 1. These 


are subdivisions frequently used in an- 
alyses of national economic conditions. 
Percentage relationships are shown in 


Table VI. 


lowest, with the New England and West 
of Mississippi areas fairly close in next to 
the lowest position. The Far West ranks 
highest in every classification. 

It is recommended that the classifica 
tions covered in this report be included in 
the biennial Salary Survey contemplated 
for 1955. 

Respectfully submitted: 

Carroll A. Farwell 

Dewitt C. Greer 

Donald H. Mattern 

Warren W. Parks, Contact Member 

Robert J. Ellison, Vice Chairman 

Henderson E. McGee, Chairman 
February 4, 1954 
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100 400 270 325 
iso 180 150 200 
216 266 250 
76 74 318 31 215 31 281 
375 260 316 
aan 525 307 375 
180 200 200 250 
200 350 250 312 
Cc 7% 70 4i2 29 280 29 342 
a75 450 300 383 
750 480 
$165 
A 33 $250 
=< 
$27 
— 
200 
200 255 
36 220 a6 200 
269 327 ~40 28 -18 27 
327 375 0 0 0 0 0 
200 250 2) 22 17 i 22 - 23 
324 395 
376 480 


THOMAS H. DALE, JR., A.M. ASCE 


The question of foundations with 
more than two column leads is one 
which has been carefully avoided by 
the authors of our standard text- 
books, possibly because no relatively 
simple method has been devised for 
its solution. When such a founda- 
tion is analyzed as an inverted beam, 
the shears show that something is 
amiss because they do not check 
with the column reaction. The 
shears for statical moments do agree 
with the column reaction, but the 
difficulty with using statical moments 
is of course that they do not take into 
aceount the elastic properties of the 
beam which constitutes the contin- 
uous foundation. This may be com- 
pared to the fact that innumerable 
solutions may be found for a redun- 
dant truss which satisfy statics, but 
only one solution will satisfy both 
static and elastic requirements. So 
too for the foundation, a solution 
must be found which satisfies both 
the elastic properties of the beam and 
the soil, and the laws of statics. 

On the assumption that the con- 
tinuous reaction of the foundation is 
proportional to the settlement plus 
the deflection, such a solution is 
possible. The assumption is roughly 
born out by soil tests. The writer 
has used the formulas and methods 
presented by S. Timoshenko (Strength 
of Materials, Part 11) for finding the 
moments and deflections of a con- 
tinuous foundation. Shears were 
found by integrating the contact 


ENGINEERS’ 


NOTEBOOK 


Design of continuous foundation 
still demands engineering judgment 


pressure of the soil to which was 
added or subtracted the shear due to 
difference in moment. Using this 
method, the maximum discrepancy 
between shears at the column and the 
column load itself was found to be 1.3 
percent—an error the writer attrib- 
utes to using interpolated values and 
Simpson's rule for the integration. 

For purposes of the calculation, 
the continuous foundation and load- 
ing shown in Fig. 1 were assumed. 
From actual tests on compact sand 
showing a settlement of 0.2 in. under 
a load of 6,000 psf, the value of k 
was determined to be 8,300 psi. 
Using a concrete beam 3 ft 4 in. 
wide, with an overall depth of 3 ft 
4 in., reinforced by ten No. 9 bars 
both top and bottom, / was found to 
be approximately 136,000 in.‘ Then 
Es/Eec was taken equal to 12, and 
from these data B was calculated to be 
0.0088 in.~' In determining the 
moment of inertia, the concrete was 
assumed to act only in compression. 
(This is debatable.) 


Three methods used 


Moments, deflections, and shears 
were then calculated by three meth- 
ods: (1) on the basis of considering 
the foundation and the soil elastic, as 
explained above; (2) by moment 
distribution, considering the founda- 
tion to act as an inverted beam; and 
(3) by statical moments. the 
latter two cases the earth pressure 


was assumed to be uniformly distrib- 
uted. The calculations themselves 
are too lengthy to be printed here, 
but the results are shown in Fig. 1 
and Table I. 

Figure | gives the moment curves 
for the three different methods, 


FIG. 1. Results of computations for design 
of continuous foundation by three methods 
are shown diagrammatically. 


TABLE |. Results of calculations of moment, shears, and deflections by three methods 


LOCATION 

or Sect 

Moment 
distr 


Elastic 
foundation 


Momenr (Fr-Krirs) 


Moment 
distr 


Elastic 
foundation 


Statical 
moments 


0 0 
(L)+ 78.75 (L)+ 85.6 
(R)— 121.25 (R) 149.8 
64.1 
+ 21.62 
+107 3 
(L) +197 2 (L) + 193.0 
85.0 85.7 

1.25 


Sugars (Kips) 


Evasric FOUNDATION 


Soil pres 
sure, kips 
per sq ft 


Deflection 
plus settle- 
ment (in) 


Statical 
moments 


0 1630 4 
(L)+ 85.72 
(R)—114 28 1522 
1348 
1503 


1792 

(R)—171 2152 
85 0 2012 

0 0 18534 
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Senior Structural Designer, Day & Zimmerman, 3 
Philadelphia, Pa. 
| 
Symmetrical about ¢ 
200 hips 400 hips : a 
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Hy elastic foundation method ——— Bl 
By inverted beam method = -- 
By statical moments method -———- ae 
ae 
Shear diagrams 
2 
—320 ft-hips +645 ft-kips 
/, 
ft-hips 
+1355 f-kips 
~ Line of settlement 
Detiected shape of beam 
Moment diagrams 
= — az = 
a 0 0 0 “ 
+200 5 +214.0 +214.0 f 
221.0 320 “142.0 
d 300.8 427.0 71.0 
‘ 20.5 —110.0 +429.0 5.4 Se 
f +704.2 +645.0 + 1355.0 64 
38.7 + 20 +712.0 6.0 
277.6 212.0 +498 0 55 ve 
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plotted to the same scale. Also to 
an exaggerated vertical scale, it 
shows the deformed shape of the beam 
as determined by the elastic founda- 
tion method. Table I gives the 
moments and shears as calculated 
at 5-ft intervals for the three methods, 
and the settlement plus deflection and 
unit pressures at 5-[t intervals. 

It will be observed that the moment 
at the cantilever end is practically 
the same for the three methods, as 
would be expected, since this moment 
is statically determinate. However, 
the moment for the elastic foundation 
method is somewhat smaller, reflect- 
ing the higher pressures under the 
central portion of the beam. Also, 
the end of the beam deflects down. 
ward because the beam is sufficiently 
stiff to retain the shape forced upon 
it by the higher total load of the 
longer span from 6 to f. In other 
words, the slope of the cantilever at 
b is determined by the loading and 
span from 6 to /, and the cantilever 
is too stiff to be deflected upward by 
the load on its short span. 

The primary difficulty encountered 
in considering the foundation as 
an inverted beam with a uniform load 
is also apparent from a glance at 
that part of Table I which shows the 
unit pressures. Instead of being 
uniform, the pressures vary from 
4.1 kips per sq ft to 6.4 kips per sq 
ft-a range from the “uniform” 
pressure of 5.1 kips per sq ft of plus 
1,300 Ib or minus 1,000 Ib. This 
immediately throws the shears out 
of line, although the maximum posi- 
tive moments are only in disagree 
ment by 9 percent. 

There is also the difference in ele- 
vations of the “supports” (column 
loads) to consider. The “reaction” 
at fis 0.2152 — 0.1522 in. = 0.063 in., 
or in. lower than that at 


Also, at d the negative moment of the 
inverted beam is 42 percent greater 
than that for the beam on an elastic 
foundation. 


However, the general 


280 bps 280 tips 


a 
- 


TABLE I. 


shape of the moment curve is very 
similar to that for the elastic founda- 
tion, and a design based on the maxi- 
mum moments would be safe. 


Statical moment results compared 


By comparison, the curve of mo- 
ments and data for the statical mo- 
ments method does not look too well. 
As noted before, the moment at 5 
is the same as that obtained by mo- 
ment distribution, but the moment at f 
is 110 percent greater than that 
obtained by moment distribution 
and 92 percent greater than that re- 
sulting from considering the founda- 
tion and the soil elastic. At d the 
negative moment is 76 percent too 
low. The maximum statical nega- 
tive moment, 1 ft S in. from c, is 166 
ft-kips, only half of the (elastic foun- 
dation) maximum negative moment 
in the span, 320 ft-kips. The worst 
feature is that no negative moment 
at all appears in span f-j, and a de- 
sign based on this method would pro- 
vide no negative steel to take care of 
the ft-kip negative moment. 
Variation with soil compressibility 

The same length of beam and the 
same moment of inertia were used to 
compare the effects of a longer canti- 
lever, of equal loads, and of longer 
spans, and to gain an idea of the dif- 
ference in moments resulting from a 
variation in soil compressibility. 

Three equal loads of 280 kips 
were placed on the beam, as shown 
in Fig. 2. For the second case, the 
same soil conditions were considered 
as on the first beam. (& = 8,300 psi 
and B = 0.0088 in.~') Moments 
only are given in Table II according 
to the three different methods of cal- 
culation. Approximately the same 
relationship holds at the cantilever 
end (here moment at c) as held with 
the first beam. 

Moments determined by moment 
distribution for the inverted beam 
uniformly loaded are 19 percent 


FIG. 2. Leading diagram for Cases 2 and 3 
is secured by applying three equal loads to 
beam of same length as in Fig. |. 


Results of calculations for moment, in ft-kips, for 300-percent increase in soil compressibility 


INCREASE 


Moment 


higher at / and 21 percent higher at x 
than those determined by the elastic 
foundation method. Statical mo- 
ments give results 34 percent too low 
at h and 73 percent too high at x. 
The moment distribution method 
would give a safe design. With the 
relatively heavier loading near the 
end of the beam, there are higher 
soil pressures there than at the 
central portion, a reversal of the case 
for the first beam. 


For Case 3, the same loading 
(shown in Fig. 2) and the same 
moment of inertia were then con- 


sidered as acting on a soil three times 
as compressible (y = 0.6 in. at 6,000 
psf). Since both soil mechanics 
theory and test data demonstrate 
that large areas settle more than 
small ones under the same unit 
loading, this might also be consid- 
ered as a case where test data, ob- 
tained from a small plate, are applied 
to a relatively wide foundation. 

Table II shows that for a 300- 
percent increase in compressibility 
of the soil, maximum positive and 
negative moments both increase 
about 27 percent, for the particular 
beam considered. This indicates, as 
would common sense, that with stiffer 
soils we have less bending because 
more of the load is transmitted to 
the soil through direct bearing. 

The inverted-beam method and 
statical moments both give results 
18.5 percent low at the cantilever 
end as compared to Case 3. However, 
if the greatest positive and negative 
moments are used for the design of 
the reinforcing, as is usually the case, 
it appears that the inverted beam or 
moment distribution method would 
give results which are off 13.4 per- 
cent, while statical moments would 
give positive steel deficient by 18.5 
percent, and negative steel exceeding 
the requirements by 42 percent. 

All comparisons and percentages 
given here should be considered ap- 
proximate only, for the beam on an 


Sraricat Momenrs 


Erasric Evasric in Momenr 

Pounrp., Founp., ror 30°, 
Location Case 2 Case 3 Incr. IN Moment error erro Moment error error 
or Seer y"@02in) y ~ 0 Gin) SeTTLEMENT for Case 2 for Case 3 for Case 2 for Case 3 


+479 +736 
265 
a +303 +617 


18 5° low 


+ 600 high 18 5% low 3.6° high 
26.5% ~321 21% high 0.9% low 400 73°% high 42% high 
16° +6375 19. 5°% high 3.3% high + 350 34% low 43% low 
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elastic foundation taken as the cri- 
terion had equal amounts of steel in 
top and bottom. With unequal 
amounts, the moment of inertia 
would change, which would somewhat 
affect the results. 


No analysis foolproof 


It is doubtful that any analysis 
can represent exactly the true mo- 
ments developed in a continuous 
foundation. There are too many 
variables. Neither the soil nor the 
concrete is perfectly elastic. Soil 
tests are indicative of the bearing 
capacity, compressibility, and shear 
values of the soil but are not exact. 
And they may hold true at one end of 
a foundation but not at the other. 
At the end of 30 days concrete may 
have greater or smaller compressive 
strength than that assumed and 
specified. At the end of a year the 
strength is usually much greater 
because of good curing conditions for 
most foundations. Certainly some of 
the concrete acts in tension. There 
is also the plastic flow of concrete 
under long-time loads to consider. 

Nevertheless, the writer believes 
that for a continuous footing on soil 
or on piles, the closest approach to 
those figures which serve as the best 
guide to judgment is an analysis 
based on the elastic properties of the 
soil. These properties should be 
determined by tests of the particular 
soil or piles at the site (the “elastic 
foundation” discussed above). The 
determination of moment alone by 
this method is not too time con- 
suming. If shears are required, 
however, the time approximately 
triples. The primary difficulty is 
that the moment of inertia must be 
known before the external moments 
can be found. 

In lieu of this, it is suggested that 
the inverted-beam method be used, 
with variable loading adjusted by in- 
spection and trial so that the shears 
at the “supports” (column loads) 
approximately check. Moments de- 
termined from this loading will be 
closer to those of the “‘elastic-foun- 
dation” method than will moments 
determined by any other means using 
uniform loading. In determining 
the final size of the foundation and its 
reinforcement, the moments should 
be weighed along with the designer's 
thumb. 

Test data on actual foundations 
would be a great aid in selecting or 
adjusting the method to be used for 
design. Unfortunately, as far as the 
writer knows, none exists. In the 
meantime we must rely, more heavily 
than perhaps we have realized, on the 
factor of safety. 


CIVIL ENGINEERING ¢* April 1954 


Simplifying 


JACK MOYSE, Consulting Engineer, Louisville, Ky. 


compression reinforcing design 


Engincers are forever trying to sim- 
plify design procedures. The follow- 
ing method is offered in an attempt to 
clarify the design of compression rein- 
forcing. 

First, consider the value of kd. It 
is obvious that the addition of com- 
pression reinforcing steel in a_per- 
centage that will exactly balance the 
amount of tension reinforcing which 
exceeds a balanced design will not 
affect the value of kd. If the amount 
of compression reinforcing exceeds 
that balanced ratio, the value of kd 
will be changed but will not affect the 
design in any way except economi 
cally. Therefore, A‘, can be directly 
computed by selecting the value of & 
for balanced design from any hand- 
book, and inserting it in the following 
equations. Equations | and 2 can be 
derived by direct proportion and in- 
spection of a straight-line stress dia- 
gram. 

Let A, = additional tension rein- 
forcing in excess of a balanced design, 
and \/, = residual moment not taken 


by the concrete. (M, = actual 
moment in inch-pounds — Rbhd*.) 
M, 

Phen A, = fid—d’) (1) 


and by direct proportion, 


" 


(See similar equation in the Concrete 
Reinforcing Steel Institute Hand- 
book, page 25.) 


For example, let 1/ = 320 ft-kips. 


= 17 in 

d = $lin.j d’ 

d’ =2in. fd 0.088 and 
(d — d') = 2 

f, = 20,000 psi 

n = 10 

= 1,200 psi 

k = 0.375 

R = 197 balanced design 


P, = 0.0113) 

(1 — &) = 0.625 
(k — d'/d) = OB11 
= 16,337 


M = 320 X 12 = 3,840 


in.-kips 
= 19 6.337 = 3,218 
Residual moment = 622 
in.-kips 
622 
A, = 29 1.07 sq in. (Eq. 1) 
_(10\ (0.625 
é = = 2.30) SQ. 
in. (Eq. 2) 


A, = A, + Pybd = 1.07 + 
(0.0113 & 527) = 7.05 sq in. 


For a similar example, see the Rein- 
forced Concrete Design Handbook of 
the American Concrete Institute, 
page 9. The equations used above 
are similar to various others, such as 
for example, that for the coefficient ¢ 
used in the Reinforced Concrete De- 
sign Handbook, except that deriva 
tions are here simplified and clarified. 


Nomogram solves parabolic 
empirical equations 


STEPONAS KOLUPAILA 


Associate Professor of Civil Engineering, University of Notre Dame, Notre Dame, ind. 


Empirical equations are computed 
from observational data in many fields 
of engineering. A most convenient 
form is the parabola, 


= aly + 5)" 


often used for discharge curves of riv- 
ers and channels. The constants a 
and 6 can be determined after plotting 
"\/x against y and straightening the 
experimental points. For that pur- 
pose the power » must be found first. 
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FIG. 1. Nomogram gives power of parab- 
olas, n, for various values of gq, and q,. 


The nomogram presented here 
makes it easy to find that power from 
an approximate free-hand curve, tak- 
ing three points at equal vertical dis- 
tances, y, and reading three corre- 
sponding values of x: x), %, and x. 
The ratios, gq = 100 x x, and @ = 
100 xX) are the arguments of the 
nomogram. The value of n is to 
be read at their intersection. 

For example, take: 


x, = 48; vy, = 1.00 

% = 300; ve = 3.00 

Xy = SOO; va = 5.00 

= 100 48/800 = 6.0 
100 300/800 37.5 


The equation of a straight line 
would be, for example, 


= 3.78 (y + 0.53) 
and the equation of the parabola, 


x = IS.GS8 (y + 0.53)" 
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From the nomogram, » = 2.20. | 


How would you do it? 


Some of the most fascinating chapters in the life and mem- 
ory of an engineer are those which deal with the unusual 
and unexpected situations which almost go! him down 
but from which he finally emerged the victor —H J. Gilkey 


Early in 1938 the Puerto Rico Reconstruction Administra 
tion approved the drainage of approximately 400 acres of land 
at Central Lafayette, a sugar-producing property near Arroy 
P.R. The irrigation part of the project necessitated construc 
tion of 6,000 ft of 26-in.-dia high-pressure pipeline for pumping 
1,000 gpm from a pumphouse in a very swampy area to a 10) 
acre-ft reservoir. The reservoir was 115 ft higher than the 
proposed pump site. The question arose as to what type of 
high-pressure pipe—steel or concrete—to employ in the con 
struction of the pipeline; and if concrete was used whether 
it should be precast or poured in place. How would you do it? 
For solution, see page L06. 

This is the 23rd installment of a series which started in the 


In the April 1952 issue an arti 
" explains the project and 


Eprrokg'’s Nore 
February 1052 issue of 
cle, “The Unexpected in Engineering, The Bugs,’ 
enlarges upon the central theme that problems of the past created the practice 
of the present, that “The engineering of today rests upon a coral reef; sturdy 
remnants of yesterday's bugs."" The process is « continuing one, there will 
always be today's and tomorrow's bugs to add zest and gray hairs to the prac- 
tice of a profession that by its very nature must cantilever from a codified past 
“Long live bugs" is an ever-present challenge to the 
If you have a good bug. why not share 


to an antried future 
virility and ingenuity of the engineer 
HIG 

The above problem was submitted by Wiieue E 
Belvoir, Va 


Lanp, AM. ASCE, Ft 


Error in AASHO bridge 
specifications pointed out 


To Tue Eprror: An error in the present 
AASHO bridge specifications for steel 
columns (1953 edition, pp. 288-293) is 
worth bringing to the attention of designing 
engineers because it causes indicated allow- 
able loads to be as much as 50 percent above 
the correct allowable loads 

These specifications are valuable com- 
pared to other standard specifications in 
that known eccentricities which vary linearly 
with column length are accounted for in the 
determination of column load. However, 
the assumption of these specifications that 
the distribution of eccentricities from im- 
perfections is always geometrically similar 
to the distribution of known eccentricities 
is incorrect and unsafe. The specifications 
are rendered correct by substituting this 
definition of @ (using the notation of the 
specifications) for the existing definition: 


r? 


The writer would be glad to send those 
interested a copy of a more complete dis- 
cussion of this correction which he has pre- 
pared for his students. 


Herpert A. Sawyer, Jr., AM. ASCE 
Assoc. Prof. of Civil Engineering 


University of Connecticut 


Storrs, Conn. 


THE READERS WRITE 


Praise for ASCE Committee on Engineering Education 


To rue Eprror: | wish to commend the 
ASCE Committee on Engineering Educa- 
tion for its clear statement of objections to 
the report of the ASEE’s Committee on 
Evaluation of Engineering Education, as 
printed in the February issue, pages 65 and 
66 

One cannot quarrel with the premises of 
the ASEE report. Tremendous strides will 
continue to be made in the physical sci- 
ences. The engineering student needs the 
three basic sciences and nine fundamental 
engineering sciences as preparation for a 
career in analysis and design. He also 
needs the broadening studies to round out 
his life as a citizen in his community 

The idea behind the ASEE report of hav- 
ing three standards for accreditation of en- 
gineering curricula would certainly lead 
to confusion in the minds of students, par- 
ents, and the public generally. It would 
open the way to a consideration of the ac- 
credited programs as First Class, Second 
Class, and Third Class, and it would be dif- 
ficult later to extricate the ECPD from this 
position. 

While the report does not say so, it seems 
to infer either that any raising of standards 


would result in loss of accreditation by some 
colleges, or that an effort is under way to 
accredit many institutions not already in- 
cluded because of their poor standing. Ac- 
tually loss of accreditation is the surest way 
of focusing attention on curricula and re- 
ceiving sympathetic aid from administrators 
towards rebuilding courses, faculty, and lab- 
oratory equipment. Some medical schools 
had such decisions to make several years 
ago, and in general the profession was bene- 
fitted 

It seems to me that there are certain es- 
tablished considerations upon which an 
engineering curriculum must be constructed 

basic sciences, fundamental engineering 
courses, analysis and design sequences, lab- 
oratory facilities, eminence of faculty, build- 
ings, and library facilities. To short-circuit 
some of these is to cheat the students of a 
proper education. 


B. Fork, M. ASCE 


Professor of Mechanics 
Ohio State University 


Columbus, Ohio 


Special slide rule determines stirrup spacing 


To tHe Eptrror: Mr. Hoff's article in 
the February issue outlines a method for 
spacing stirrups using an ordinary slide 
rule. While his method is not difficult, I 
believe designers will appreciate a special 
slide rule developed by Ceco Steel Products 
Corp. This rule, called a “stirrup calcula- 
tor," determines the number, size, and 
spacing of stirrups required 

The method used in determining the spac- 
ing is identical to that of Mr. Hoff but is 
carried a step further to give the spacing 
between the stirrups rather than the dis 
tance of each individual stirrup from a base 
line 

The triangle of excess shear which is to be 
carried by the stirrups, and the distances to 
each stirrup as measured from the apex of 
the triangle, are shown in Fig. | 

Assuming that N is the number of stir 
rups, then the spacing of the fourth stirrup 
(the distance between the fourth and fifth 
stirrups) would be 


A 
S=- va ) 
VN 
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FIG. 1. Triangle of excess 
shear carried by stirrups 
and distances to each 
stirrup. 


The spacing of the N’ stirrup would be 


A 

S= 7 (vi + VN’ - 
VN 

The slide rule has scales for A, N, N’, and S, 

and solves the formula: 


Log A — Log VN + Log (WN’ + '/: - 
VN’ = Log S 


The spacing of each stirrup can therefore 
be read directly off the slide rule opposite 
N’. 

Ceco has a small quantity of these slide 
rules which are being distributed to engi- 
neers and architects in the building field. A 
sheet of detailed explanations and divec- 
tions, with examples, is furnished with each 
rule 


Warp M. Dosatn, Sales Engineer 


Ceco Steel Products Corp 
5601 West 26th St. 


Chicago 50, Til. 
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NEWS 


SOCIETY 


The Chalfonte-Haddon Hall Hotel, head- 
quarters for the Atlantic City Convention, 
June 15-18, is shown here in aerial view. 


Philadelphia Section Plans Program for 
ASCE Atlantic City Convention 


With “Delaware Valley, U.S.A.," as 
the Convention theme, the Philadelphia 
Section is arranging a program for the 
Society's Atlantic City Convention that 
promises to make it outstanding among 
ASCE meetings. Convention head 
quarters will be the Chalfonte-Haddon 
Hall hotel, where fine accommodations 
will be available to all 

General Chairman Oliver W. Hartwell 
and the many Convention committee 
members urge engineers not to let any 
thing interfere with plans to attend the 
Convention. They promise everything 
within their power to make the Conven 
tion a vacation treat for the whole family 
Always a pleasant resort, Atlantic City 
will be at its best in June, they say. The 
fact that the host city is observing its 
one-hundreth anniversary this vear as 
“New Jersey's Playground to the World” 
is another inducement 


Structures on the Garden State Parkway, objective of an all-day inspection trip during the 
Society's Atlantic City Convention, include this $11,000,000 bridge that will carry the Park- 
way across the Raritan River between Sayreville and Woodbridge Township. The 4,400-ft 


bridge, longest on the 165-mile Parkway, is scheduled for opening next July. 


In this view 


engineers and erectors are hoisting and setting the first massive steel girders on piers. Each 
girder is approximately 245 ft long and weights about 188 tons. 


Civil Engineering Week 


The entire week beginning June 15 will 
be proclaimed “Civil Engineering Week” 
by Mayor Joseph Altman in recognition 
of the contributions made by the profes 
sion to the advancement of science and 
the welfare of mankind. The Hon 
Robert B. Meyner, governor of New Jer 
sey, will be guest of honor and principal 
speaker at the general luncheon on June 
16. 


Interesting Technical Program Arranged 


The Technical Program Comunittee is 
leaving no stone unturned to assure that 
the technical sessions of the Convention 
will be interesting as well as educational 
The twenty sessions scheduled will in 
clude a symposium on Wednesday morn 
ing, June 16, keyed to the Convention 
theme. The  Philadelphia—Delaware 
South Jersey section of the Delaware 
Valley borders on the nation’s largest 
fresh water port and is currently the fast 
est growing industrial area in the world 
Many of the nation's key industries, in 
cluding the new Fairless works of the 
United States Steel Corporation (said to 
be the largest single integrated steel plant 
ever built at one time) are located in the 
area. With such a rich background of 
material to draw upon, the symposium 
panel will have some interesting papers 
Topics under study will be “Regional 
Planning and Highways,'’ by Edmund N 
Bacon, executive director, Philadelphia 
City Planning Commission; “Water 
Supply Problems,” by Francis S. Friel, 
consulting engineer, Philadelphia 
“Stream Pollution Control,” by H. E 
Moses, director, Bureau of Sanitary 
Engineering, Pennsylvania Department 
of Health, Harrisburg; and “The Deli 
ware Estuary,’ by Clarence F. Wicker, 
chief, Engineering Division, Philadelphia 
District Engineer Office. 


Two Inspection Trips Planned 

Present arrangements call for two in 
teresting inspection trips. For Thurs 
day, a bus ride over a part of New Jersey's 
Garden State Parkway, now under con 
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struction, is planned. An all-day boat 
trip on the Delaware River between 
Philadelphia and Trenton is tentatively 
scheduled for Friday. The trip will give 
a boat’'s-eye view of the Fairless Works at 
Morrisville 


Many Special Events on the Agenda 


The Entertainment Committee, with 
Joseph R. Farrell as chairman, promises 
that the social program will take into 
account all ages and tastes. For the 
ladies, in addition to the Wednesday 
evening dinner dance, there will be lunch 
eons and bridge and bingo parties at the 
Atlantic City and Seaview Country 
Clubs, a fashion show, an exhilarating 


boat ride along the New Jersey shore, and 
“a few surprises.” There will also be 
plenty of time for shopping and sight 
seeing and for strolls and rides on the 
Boardwalk. A number of special events 
are also being arranged for the men 


Full Program in the May Issue 


The entire Convention program, in 
cluding technical sessions, social events, 
inspection trips, and other pertinent in 
formation, will be published in the May 
issue of Crvit ENGINEERING. the 
meantime, reservations may be made 
early by simply dropping a line to the Res 
ervations Committee, ASCE Conven- 
tion, Chalfonte-Haddon Hall, Atlantic, 
City, N.J. 


Varied Program Planned for Pacific Southwest Conference 


Final details of the program for the 
Seventh Annual Pacific Southwest Con- 
ference, to be held at the Hotel Senator in 
Sacramento, April 28-May |, have been 
worked out by committees of Sacramento 
Section members under the general chair 
manship of R. Robinson Rowe. Regis 
tration will begin Wednesday afternoon, 
April 28 (2 to 6 p.m.) and continue 
through Thursday and Friday. There 
will be a $3.00 registration fee for every- 
one except the ladies and students. 

The conference proper will open Thurs 
day morning, 9 a.m., with a welcome by 
Mr. Rowe and greetings from the Section 
by C. A. Eckland, president of the Sec 
tion. The conference will then (9:30) get 
down to serious business with a technical 
session occupying the remainder of the 
morning. Subjects and speakers will be: 
“Planning and Design of the Phoenix Sky 
Harbor Airport,’ by Walter Johannessen ; 
“Design of Large Booster Pumping 
Stations,” by Harold W. Yost; ‘Weld 
able Structural Steels,"’ by A. L. Elhott; 


Sacramento Treatment Plant, which is scheduled for completion 
this summer, is on the all-day tour of engineering projects conclud- 
ing the Pacific Southwest Conference on Saturday, May 1. A box- 
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and “Design of a Parallel Carquinez 
Bridge,’ by C. H. Darby; and “Equi 
table Building Design,’ by J. Albert 
Paquette. 

The first Thursday afternoon session, 
beginning at 2 o'clock, will be devoted to 
Society problems and will feature discus 
sion of “Organization of Local Section 
Technical Divisions,’’ headed by Ralph 
G. Wadsworth; ‘Procurement of Pro 
fessional Engineering Services,’ by 5S. B. 
Barnes; and ‘‘Employer-Employee Re 
lationships,”’ by the Junior Forum of the 
Los Angeles Section. Sterling S. Green, 
president of the Los Angeles Section, will 
preside. Another Thursday afternoon 
session, beginning at 3 o'clock, will con 
sist of papers on “Pit No. 4 Project 
Pacific Gas & Electric Power Co.,”’ by 
T. J. Corwin, Jr.; “Service Behavior of 
Rock-Fill Dams," by L. M. Greenleaf and 
J. P. Hawke; and “Construction of Eu 
wanda Steam Plant,"’ by W. L. Chadwick. 

Technical papers scheduled for Friday 
morning (9 to 10:30) deal with “‘Water 


and Power from the Upper Colorado 
River,” by C. B. Jacobson; “Direct 
Measurement of Differential Settlement,” 
by R. L. Sloan; and “Klamath River 
Water Problems,’ by Lewis A. Stanley. 
The remainder of Friday morning will be 
devoted to a business meeting; a Junior 
Conference, featuring a “Symposium on 
Professional Registration Examinations,”’ 
conducted by the Junior Forum of the 
Sacramento Section; and a Student 
Chapter Conference. 

On the Friday afternoon agenda (1:30 
to 3:00) are papers on the Richmond-San 
Rafael Bridge, by N. C. Raab; ‘Sacra 
mento Sewage Treatment Plant,’’ by R. 
R. Kennedy; and ‘Design and Construc 
tion of Folsom Dam," by Frank Kochis 
and Horace A. Johnson. The annual 
Student Paper Contest, with the Univer 
sity of Nevada Student Chapter as host, 
is set for 3:00 o'clock. Student prize 
awards will be made at the Conference 
Banquet to be held Friday evening ($4.00 
per plate, and $3.00 for students). 

In addition to the two-day technical 
program, which is headed by Stewart 
Mitchell, the conference will offer an ex 
hibit of engineering models; a Saturday 
inspection tour of major construction proj 
ects in the Sacramento area (including 
the Sacramento Treatment Plant, the 
Nimbus Afterbay Project and Folsom 
Dam); and numerous less serious events, 
such as a Get- Acquainted Party sponsored 
by the Sacramento Section on Thursday 
evening. ASCE President Daniel V. 
Terrell will be the featured speaker at the 
informal Conference Banquet on Friday 
evening. There will also be luncheons 
both Thursday and Friday; special 
breakfasts; and a box-social picnic during 
the Saturday inspection trip. 

The visiting ladies will find their time 
well taken by tours of such points of in 
terest as the State Capitol, the Governor's 
Mansion, and the E. B. Crocker Art 
Gallery, and a shopping trip to Town and 
Country Village. They are especially 


social picnic, arranged by the Junior Forum of the Sacramento 
Section, will be enjoyed on the tour, which will take in Folsom Dam 
and the Nimbus Afterbay Project 
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invited to attend the Thursday luncheon 
and the Saturday excursion and picnic, in 
addition of course to the Get-Acquainted 
Party Thursday evening and the Con- 
ference Banquet Friday evening. Mrs. 
R. Robinson Rowe is chairman of the 
ladies’ program 

Hotel reservations will be available 
either at the Senator, the conference head 
quarters, or the Hotel Sacramento, which 
is only a block from the headquarters 
hotel. Rates at the Senator are $6-12, 
single; $8-12, double; and $10-15, twin. 
Rates at the Sacramento are $5-6, single; 
$7-S, double; and $8-11, twin. Requests 
for reservations should be sent to D. H. 
Rutledge, Reservation Chairman, Box 
197, Town and Country, Sacramento 21, 
Calif. A $5 deposit is required. 

Sub-hosts to the conference are the 
Sacramento Section’s Subsections (Cen- 
tral Valley, Eastern Sierra, Marysville, 
Nevada, and Shasta); the Sacramento 
Junior Forum; the University of Nevada 
Student Chapter; and the Sacramento 
Speakers’ Club. 


Five Cincinnati Societies 
Aid Development Program 


Five major engineering societies in the 
Cincinnati industrial area met recently to 
launch a joint professional development 
program, as part of the ECPD Profes 
sional Training program for young gradu 
ate engineers, to be known as the “First 
Five Years of Professional Devek pment 
Local sections of the ASCE, AIChE, 
AIEE, and ASME joined with the En 
gineering Society of Cincinnati in staging 
the program. 

Sidney D. Kirkpatrick, past-president 
of AIChE and a vice-president and edi- 
torial director of the McGraw-Hill Book 
Co., was keynote speaker with a talk 
entitled, “At the Threshold of an Engi- 
neering Career."" The audience was then 
divided into eight groups for round-table 
discussion of the six points of the ECPD 
program. Subjects discussed included: 
(1) Orientation and Training in Indus 
try; (2) Continued Education; (3) In- 
tegration into the Community; (4) Pro- 
fessional Registration; (5) Self Ap- 
praisal; and (6) Selected Reading. 

The meeting was a feature of an ECPD 
pilot study, known as the “Community 
Project in Professional Development,” 
which is emphasizing the importance of 
related activities of industry, the engineer- 
ing societies, and universities on a com- 
munity basis in a typical industrial area. 
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Engineering-Scientific Manpower 


Agencies Back Appiey Report 


Support for the Appley Committee 
report on manpower resources, which rec- 
ommends a fundamental reorganization 
of the nation's military reserves, is an- 
nounced by the Engineering Manpower 
Commission of Engineers Joint Council, 
the Scientific Manpower Communission, 
and the Manpower Committee of the 
American Chemical Society. The three 
agencies represent technical societies with 
a total membership of more than 300,000 
scientists and engineers. 


The report, entitled “Manpower Re- 
sources for National Security,’’ was pre- 
pared for the Office of Defense Mobiliza- 
tion by its Committee on Resources for 
National Security under the chairman 
ship of Lawrence A. Appley. Its princi- 
pal recommendations include the creation 
of an “immediately recallable reserve"’ 
and a “‘selectively recallable reserve.” 
Proposals based on the report have been 
submitted to President Eisenhower by 
Dr. Arthur S. Flemming, director of the 
Office of Defense Mobilization, and at the 
President's request are now being formu 
lated into a definite program for presenta 
tion to the National Security Council. 


Pointing out that they have been 
gravely concerned for the past several 
years with the relationship of the nation's 
specialized manpower to its overall man- 
power reserve structure, the three agen 
cies acclaim the report as offering a much 
needed “fresh approach” to the man 
power mobilization problem. Specifically 


the statement praises the following four 
recommendations of the report: 

1. Reorganization of the military re- 
serve forces to provide for an immediately 
recallable reserve and a selectively recall. 
able reserve. 

2. Continuing screening of those in the 
immediately recallable reserve for oc- 
cupational and other reasons. 

3. Prevision for expert advice to the 
agency responsible for mobilizing the 
selectively recallable reserve. 

4. Recall, in general, of specialized 
personnel only in accordance with dem- 
onstrated need. 

The immediately recallable reserve, as 
envisioned by the Appley Committee re- 
port, would consist of men with a high 
level of military competence who would 
be called up at any time without disrupt- 
ing the civilian economy. The selectively 
recallable reserve would consist of re- 
servists who possessed civilian skills of 
more importance to the national security 
than their military skills or who, for some 
other reasons, might not be available for 
immediate call-up. 

The scientific and engineering societies 
have consistently held that reservists 
with specialized training and experience 
should be recalled to military service only 
when their special skills are needed by 
some branch of service. Indiscriminate 
recall of such men, it is contended, tends 
to hamper research, development and 
production and so to weaken the overall 
national strength. 


Virginia Surveyors Hear 


Vice-President Earnest 


Surveyors a’tending a five-day refresher coursy at Virginia Military Institute are addressed 
by G. Brooks Earnest, Vice-President of ASCE and president of Fenn College, who praised 
their interest in the profession and advised of the Society's achievements in protecting the 


professional status of engineers. 


Col. R. A. Marr, Jr., M. ASCE, professor and head of 


the department of civil engineering, directs the refresher course, which is sponsored by the 
Virginia Department of Highways, the League of Virginia Municipalities, the Virginia As- 
sociation of Surveyors, and the State Board of Education. 
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May 13 and 14 are the dates of a new 
endeavor of the ASCE Structural Divi- 
sion and the Kansas City Section a 
Structural Conference to be held at 
the Hotel Continental in Kansas City. 
Planned to meet the needs of ASCE mem- 
bers in the area whose primary field of 
interest is structural engineering, the con- 
ference is of course open to all interested 


engineers. 


Facilities for housing any who 


are able to travel from a distance to par- 
ticipate will be available at the head- 
quarters hotel. 

A full listing of speakers and subjects, 
together with other pertinent informa 
tion, is given here. 


9:45 


12:15 


Program 


THURSDAY, MAY 13, 1954 
Registration, 8:30 a.m. 


Registration in Roof Garden, 22nd 


floor. No registration fee required 
Obtain luncheon, dinner, and trip 
tickets at registration desk. Please 
register regardless of arrival time 


Morning Session 
Root Garden 


Meeting called to order 

Ricuarp R. Tipton, President, 
Kansas City Section 

Presiding: Geo. W. Bradshaw, Chair- 
man, Department of Civil Engineer- 


ing, University of Kansas, Lawrence, 
Kans 


Vibratiop as it Affects Structures 
Supporting Rotating Machines 

H. H. Benyes, Head of Civil Engi- 
neering Department, Black and 
Veatch, Consulting Engineers, Kan- 
sas City, Mo 


A New Application of Flexibility 
Factors to Simplify Moment Dis- 
tribution 

Leo D. Boswett, Structural De- 
signer, Burns and McDonnell, Con- 
sulting Engineers, Kansas City, Mo 


Discussion 


22nd Floor 


Luncheon, Continental Room, sixth 
floor 


Greetings from the Kansas City 
Section 

Ricuarp R. Tipton, President 
Mayor WiiiiamM E. Kemp 


Afternoon Session 
Root Garden 22nd Floor 


Presiding: C.Kelsey Mathews, Burns 
and McDonnell Eng. Co., Kansas 
City, Mo 
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2:00 


3:00 


4:00 


8:30 


10:15 


ASCE Structural Division and Kansas City 
Section Schedule Structural Conference 


Lightweight Aggregates for Struc- 
tural Concrete 

Aprian Pauw, Associate Professor 
of Civil Engineering, University of 
Missouri, Columbia, Mo 


Structural Imaginationthe De- 
sign and Construction of Thin 
Shells 

M. G. Satvaport, Professor of Civil 
Engineering, Columbia University, 
New York, N.Y. 

Discussion 

Foundation Failures in Residences 
and Small Structures the Cause, 
Correction and Prevention 

Kart V. Tayior, Chief, Founda- 
tion and Materials Branch, Corps 
of Engineers, U.S. Army, Kansas 
City District 


Social Hour, 7:00 p.m. 
Georgian Room 


An opportunity to meet old and 
make new friends. Bar facilities 
provided 


Sth Floor 


Dinner, 8:00 p.m. 
Continental Room 


Toastmaster, Reep McKIN ey, Di- 
rector of Public Works, Kansas City, 
Mo. C. Eart Hovey, Patent At 
torney, will speak on “Patent In- 
genuity—Serious and Otherwise " 


6th Floor 


The ladies are cordially invited to 
be present at the Social Hour and 
Dinner. Dress, informal 


FRIDAY, MAY 14, 1954 


Morning Session 
Root Garden 22nd Floor 
Presiding: N. T. Veatch, Black and 


Veatch, Kansas City, Mo 


Prestressed Concrete, Pro and Con 
C. H. Scnover, Head, Dept. of Ap- 
plied Mechanics, Kansas State 
College, Manhattan, Kans 


Distribution of Wheel Loads to 
Bridge Stringers 

FRANK M. Kerexes, Assistant 
Dean, Division of Engineering, lowa 
State College, Ames, lowa 
Discussion 

Precast Concrete Bridge Units 
Henry G. Scuiirr, Deputy State 
Engineer, Dept. of Roads & Irriga- 
tion, Lincoln, Nebr 

Paseo Bridge Project 


R. N. Bercenvorr, Partner, How- 


2:30 


ard, Needles, Tammen & Bergen- 
doff, Kansas City, Mo. 


Discussion 
The Design of the Paseo Bridge 


Jacon Karor, Design Engineer, 
Howard, Needles, Tammen & Ber- 
gendoff, Consulting Engineers, Kan- 
sas City, Mo. 


Discussion 


Luncheon, Continental Room, 6th 
Floor 


Afternoon Tour 


Field Trip and Tour, Paseo Bridge 
Project 

A fine opportunity to view the ac 
tual design and construction of this 
outstanding project. It is sug- 
gested that everyone make use of 
the buses provided so that the 
guides and commentators can keep 
us properly grouped. Please be at 
the lith Street entrance of the 
hotel at 2:30 p.m. promptly 
Chartered buses have been reserved 
for your convenience 


Hotel Reservations 


The conference headquarters is the 
Hotel Continental. Requests for 
reservations should be sent to: 


Mr. Jack F. Datry, Chairman of 
Registration, ASCE = Structural 
Conference, Hotel Continental, 
Kansas City, Mo. 


Officers and Committees 


Executive Committee Structural Division 
Ruben N. Bergendoff, Chairman 

Jewell M. Garrelts, Secretary 

Geo. E. Brandow Warren Raeder 
C. Hartmann M N Quade 


Local Sections of District 16 

Colorado, Denver: ©. O Phillips, Pres 

lowa,Ames: Neil Welden, Pres 

Kansas, Topeka: Emery Bond, Jr , Pres 

Missouri, Kansas City Section: Richard 
R. Tipton, Pres 

Nebraska, Lincoln: 1) Lewis, Pres 

Wyoming, Laramie: D. W. Morrison, 
Pres 


Kansas City Section 

President, Richard RK. Tipton 
ist Vice Pres., Glenn EK. Hands 
2nd Vice Pres, Waldo Kell 
Sec.-Treas., Theo. J]. Cambern 
Director, William G. Riddle 
Director, L. W. Bremser 
Director, Carter Callahan 


Conference Committees 

Executive: WR. Kell, S J. Callahan, 
Josef Sorkin 

Financial: J Cambern, D. Harper 

Registration, Ticket: Jack PF Daily 
Maurice H. Ellis, Rollie G. Fehrman, 
Donald L. Simeox, Richard O. Davis 
Hewitt Herdlinger 

Publicity: A P. Godley, Henry |. Wein 
stein 

Arrangements: Carter Callahan, B M 
Nagle 

Reception: Sydney C. Davis, Ed M New 
man, J] Q A. Greene, John N. Newell 

Inspection Trip: James Bucher, 

Frank FE Bieistein, Kaufman, 

H. B. Wright 


(Vol. p. 253) 77 


7 
4 
1 
A 
| 
— 
‘ 
] 
11:00 
9:30 


FROM THE NATION’S 
CAPITAL 


Many constructive factors will affect the 
nation’s economic future Orders for steel, 
industrial supplies, and machinery have 
turned upward this year New construction 
is at a higher level than last year despite the 
declining emphasis on military construction 
Commercial building, school building, and 
highway construction are expected to be the 
bright spots that will keep the 1954 total at 
a high level offsetting possible declines in in 
dustrial and military construction. Con 
struction of new modern office buildings is 
proceeding at a rapid rate in many sections 
of the country--as a random example, two 
deluxe buildings are going up in the same 
block as the ASCE Washington office, the 
first new construction in the block in a dec 
ade 


Other measures relating to public works 
for use in overcoming a business recession 
are under consideration They relate both 
to funds for the projects and to the govern 
ment organization for handling such meas 
ures. In view of the fact that emergency 
public-works programs are principally help 
ful for stimulating a depressed construction 
industry rather than for remedying unem 
ployment situations that may occur in other 
industries, the signal for using such measures 
is not likely to be given in the immediate 
future 


Pending Legislation 


H.R. 8302 would extend the duration of 
the Water Pollution Control Act another 
five years. HR. 7341 would amend the 
hospital survey and construction provisions 
of the Public Health Service Act to include 
surveys and construction assistance for 
nursing homes, diagnostic centers, and other 
types of medical facilities 


Future prospects for highway construction 
appear very good) The administration bill 
increasing highway fund allocations by 39 
percent for the fiscal years ending in 1955 
and 1057, has passed the House During 
the recently concluded Senate hearings, 
Senator Ferguson supported his bill that 
would allocate the huge sum of $2 2 billion a 
year for highways two and one-half times 
the amount which the Administration bill 
would authorize 


Of course the tax bill occupies the national 
spotlight, and its fate may determine the ex 
penditures that will be available for other 
proposals during tae year. No action affect 
ing the Society's interests in labor legislation 
appears likely for the present 


The new housing bill is receiving attention 
in both House and Senate committees It 
provides for expansion of slum-clearance 
operations following the President's recom 
mendations. Communities would receive 
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liberal financial aid from the federal govern 
ment in making over the slum areas, expand 
ing the concept of the present slum clear- 
ance program into one of urban rehabilita 
tion. A section on advance planning of 
public works was included in these bills, 
H.R. 7839 and S. 2038. Advances would be 
made in order to set up a reserve of planned 
public works which could be put under con- 
struction as a means of stimulating the 
economy of the country in the event that 
this is required 


In connection with this proposal, the 
Field Representative testified along the lines 
of a recent resolution of the Board of Direc- 
tion -that public works should not be con- 
sidered as mere accessories to public housing 
and slum clearance and that such planning 
should be done by specially qualified bureaus 
and agencies. The Field Representative 
emphasized the necessity for making com 
plete engineering studies as distinguished 
from a mere emergency shelf of hurriedly 
prepared plans that might become obsolete 
before the project was constructed. In re- 
ferring to the fact that the President's Com 
mittee on Housing Policies had recom 
mended transfer of most of the programs of 
the present Bureau of Community Facilities 
to the Department of Health, Education and 
Welfare, which is also proposed as the agency 
to handle grants-in-aid for various types of 
hospitals, nurses homes, etc, it was men 
tioned that the sanitary engineers in the 
Public Health Service of this same Depart 
ment have had important responsibilities 
in connection with basic planning of sani 
tary engineering projects. Many defects 
need to be remedied if advance planning is 
to be a continued subject of federal grants 
The fact that a local body is not required to 
repay the advance unless the particular 
project is built, requires that such federal 
grants be made under the supervision of 
competent specialists. The engineering pro 
fession has an obligation to take the lead in 
improving the programs. Fearing that the 
work might be absorbed as a part of slum 


ASCE MEMBERSHIP AS OF 
MARCH 9, 1954 


Members 8,545 
Associate Members 10,948 
Junior Members 17,589 
Affiliates 70 
Honorary Members 42 

37,192 
(March 9, 1955 35,975) 


clearance and public-housing operations, the 
National Society of Professional Engineers 
urged the administration and the Congres- 
sional committees to place the program in 
some other agency than the Housing and 
Home Finance Agency 

A minimum condition of continuing the 
work in the HHFA would be (1) sound en 
gineering planning; (2) correlation of proj- 
ects with the programs of the department re 
sponsible for basic planning in the field; (3) 
separation of the program from hous 
ing, housing-finance, and slum-clearance 
planning; and (4) administration as a 
major activity reporting directly to the 
agency head Carrying out the recommen 
dations of the President's Advisory Commit 
tee to transfer much of the community facili 
ties work outside the agency would seem to 
suggest that advance planning might also 
be more appropriately handled in another 
agency 

S. 24, the bill designed to assure judicial 
review of disputes on contracts has been re 
ported out of the Judiciary Committee and 
appears headed for final action within a 
month. Senate hearings were held on the 
Contract Renegotiation Bill, H.R. 6287 
The Chamber of Commerce of the United 
States appeared in support of the amend 
ment to increase the minimum amount sub 
ject to renegotiation, the position pre- 
viously taken by the Society. Since the ex- 
piration of the Act on December 31, the De- 
fense Department has been inserting stop 
gap renegotiating clauses in all contracts 


The Committee on Inter-Governmental 
Relations, until recently headed by Clarence 
Manion, was given an additional year, until 
March 1955, to report to the President and 
Congress. Federal-state relations in the 
highway field are an important topic under 
study by this group. The House Appropria 
tions Committee approved an additional 
$300,000 for expenses of the new Hoover 
Commission on Government Organization, 
which is only one-fifth the amount asked by 
the President. The Appropriations Com 
mittee wants a more precise estimate of 
needs before making further funds avail 
able 


Steps are being taken to organize an asso- 
ciation of toll-road-operating groups. Toll 
roads seem destined to play an important 
roll in highway construction in the im- 
medi:te future A Chicago-Miami toll 
road is one of the most ambitious ideas being 
discussed. 


Washington, D.C 
March 18, 1954 
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Lively Program Marks Southeastern Student Conference 


The recent two-day Southeastern 
Student Conference, to which Georgia 
Institute of Technology was host during 
the ASCE Atlanta Convention, turned 
out to be one of the notable Convention 
features. The culminating event of the 
conference, which included a program of 
student papers, talks on career opportuni 
ties in the profession, and a dinner dance, 
was a tour of Southern Railway facilities 
in the Atlanta area and a luncheon pro- 
vided through the courtesy of the rail 
road. 

D. W. Brosnan, a former Student 
Chapter member who is now vice-presi 
dent in charge of operations for the 
Southern Railway System, discussed ca- 
reer opportunities with the railroad in a 
talk that was enthusiastically received by 
the 250 delegates attending the dinner. 
Noting that, “While the railroad indus 
try, is old, it is ever new,’ Mr. Brosnan 
remarked that it is one of the largest em 


ployers of engineering talent. “In my 
own company for example,’’ he said, ‘we 
have upwards of 300 engineers . . . . Al- 


most the entire management of Southern 
Railway possesses an engineering back 
ground, and as far as we can see this con 
dition will be true indefinitely 

“Our uses for engineers,’ said Mr. 
Brosnan, “may be roughly divided into 


two large groups. The first relates purely 
to engineering .. . , plus the myriad varia 
tions which stem from engineering func 
tions in exploring mutual problems with 
other railraods, other companies, and the 
various government agencies, such as city 
and state... . The second group, the one 
which in my judgment offers the greatest 
challenge, the greatest opportunity for 
engineering brains, is that of manage 
ment.’ Citing the many administrative 
posts filled by engineers in his own com 
pany, Mr. Brosnan said, ‘‘To fill these 
places, the engineer is best qualified, and 
particularly the civil engineer.’ In con 
cluding, he pointed out that ‘‘the rail 
roads are still frontiers—frontiers chal 
lenging the mind of man and his inge- 
nuity.”’ 

Other authorities heard during the two 
day program were Francis M. Dawson, 
Director of the Society and dean of the 
College of Engineering at the University 
of lowa, whose subject was ‘Intangibles 
in Engineering,’ and L. W. Robert, Jr., 
Atlanta consultant, who spoke on “World 
Wide Opportunities for Engineers.” 

A wide range of research work and ob 
servation was represented in the interest 
ing student papers presented. Authors 
and their subjects were Sidney E. Haw 
kins, president of the Georgia Tech 


Delegates to Southeastern Student Con- 
ference on tour of the facilities of the South- 
ern Railway System watch a diesel engine 
being hoisted from its tracks by a giant over- 
head crane in the locomotive shop. The 
group below (front row) shows Edgar Bare, 
president of the VMI Chapter; Sidney E. 
Hawkins, president of Georgia Tech Chap- 
ter; ASCE President Daniel V. Terrell; and 
ASCE Director Francis M. Dawson, dean of 
engineering at the University of Iowa. In 
back row are Blake R. Van Leer, president 
of Georgia Tech; Ray Chalfant, Faculty Ad- 
viser at Georgia Tech; and Col. Paul C. 
Brown, Atlanta, a conference speaker. 


Student Chapter, who discussed ‘The 
Treatment of Sulfite Wastes in the 
Wood Pulp Industry”; Cadet Edgar 
Bare, president of the VMI Student 
Chapter, whose subject was ‘‘Lexington, 
Va., Builds a Limited Access Distribution 
Road"; Harold Wahking, of the Univer 
sity of Louisville, whose paper was en 
titled, “Desire -the Mother of the Archi- 
tectural Profession’’; H. Peter Goodling, 
of the University of Florida, who wrote on 
the topic, “Should the Adviser or the 
Student Receive Credit and Recognition 
for Graduate L. E. Pendergrast, 
of the University of Tennessee, who re- 
ported on a project for supplying water 
for navigation on a stretch of the St. 
Francis River identified as the ‘Marked 
Tree Siphon’; and Cadet R. A. Hubbard, 
of VMI, who wrote on “How Cost Cut 
ting and Lack of Planning Necessitated a 
Complete Change in a Municipality's 
Sewage and Drainage System,” 


Price of Separates 
Folder Increased 


An increase of 75 cents in the price of 
the new-type fabrikoid folders used for 
binding Proceedings-Separates is necessi 
tated. From now on the folders will be 
$3.00 instead of $2.25. Since most of the 
Proceedings-Separates will not be re 
printed in TRANSACTIONS, there is special 
point in binding the Separates. The new 
type folders will easily accommodate up to 
thirty Separates. 


Power Study Featured at 
Pacific Northwest Conference 


The industrial and power potential of 
the Inland Empire of Eastern Washington 
and Northern Idaho will be demonstrated 
to visitors when the Sixth Annual Pacific 
Northwest Conference of Local Sections 
meets in Spokane on April 23 and 24 
Instead of the usual fare of technical 
papers, the host Section (Spokane) is 
scheduling a ‘Power and Industry 
Symposium’ for Friday afternoon, April 
23, in which authorities on the basic indus 
tries of the Spokane area will present the 
economic background of the rapidly grow 
ing region. Topics will include power de 
velopment, the agricultural, mining, light 
metals and timber industries, with the 
role played by the engineer. 
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Saturday, April 24, will be a day for 
field trips and first-hand study of power 
and industry. Visitors will choose be 
tween two trips: One along the shores of 
Pend Oreille Lake, by the new Albeni 
Falls Dam and Reservoir to the new 
Cabinet Gorge hydroelectric develop 
ment; the other to inspect spectacular 
industrial developments near Spokane, 
including the Fairchild Air Force Base and 
Kaiser's huge aluminum reduction plant 
and rolling mill, Both field trips will 
come together for a beach barbecue on 
Lake Coeur d'Alene. 

A Friday night banquet will be a con 
ference highlight, with the principal ad 
dress delivered by Dr. William A. Pearl, 
newly appointed Bonneville Power Ad 


ministrator, Dr. Pearl will speak on 
“The Effect of Power on Industrial 
Development.” 


Visiting ladies will be entertained by 
the Ladies’ Auxiliary of the Spokane 
Section. Special events planned for 
them include a luncheon and a sightseeing 
trip 

A business session of conference officers 
and official delegates, at which new offi 
cers will be elected, will meet April 25 
Prof. Fred H. Rhodes, of the University 
of Washington, Seattle, is conference 
chairman, H. J. Doolittle, of Spokane, 
vice-chairman, and H. K. Johnson, of 
Seattle, secretary treasurer General 
chairman of arrangements for the Host 
Section is T. H. Judd. Other chairmen 
are |. P. Esvelt, program; R. E. Tobin, 
finance; E. B. Moore, reception; E. L 
Haines, registration and housing; L. B 
Almy, student activities; and W. E 
Williams, publicity. 


| Scheduled ASCE Conventions 


ATLANTIC CITY CONVENTION 


Attlentic City, NJ. 
Chalfonte-Heddon Hall 
June 14-19, 1954 


NEW YORK CONVENTION 
New York, 
Hotel Statler 
October 18-22 
1954 


SAN DIEGO CONVENTION 
Sen Diego, Calif. 

Hotel U. S. Grant 

February 6-11, 1955 


>. 


Py 


A new downtown Engineering Center, planned by the Cleveland Engineering Society and 
shown here in artist's sketch, will be a focal point for all engineering activities in northeastern 
Ohio. To be known as the Cleveland Engineering Center, the two-story structure will pro- 
vide some 36,000 sq ft of space including an auditorium seating 950 and dining room facilities 
for 400. The building, which will cost about $1,378,000, will be completed in time for cele- 
bration of the Cleveland Engineering Society's 75th anniversary. The Cleveland Section of 
ASCE is one of the local groups making up the Cleveland Engineering Society, which has a 


membership of more than 2,000. 


NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the tenth of the month preceding date of publication.) 


Featured speaker at the Akron Section’s 
February dinner meeting was ASCE Direc- 
tor Warren W. Parks, who talked on the 
make-up of the Society at both District and 
national level. New Section officers, elected 
at the January meeting, are Howard F. Mil 
ler, president; Charles E. Cockerham, vice 
president; and William R. Ruhlin, secre 
tary-treasurer. 


Members of the Brazil Section are enjoy- 
ing a lively program of monthly meetings 
preceded by inspection tours Recently 
trips have been made to the “Usina Sider- 
urgica de Volta Redonda,” the largest steel 
mill in Latin America with an annual pro 
duction of 500,000 tons; the Piratininga 
Steam Plant, which is being built by the 
Stone & Webster Engineering Corp. for the 
Sado Paulo Light & Power Co.; and the 
Pedreira Pumping Plant, another Sio 
Paulo electric power installation. The Sec- 
tion is planning to assist “foreign ASCE 
colleagues" attending the international con 
ferences slated for Rio de Janeiro and Sado 
Paulo this summer 


The technical program for the Buffalo 
Section’s February luncheon meeting con- 
sistetl of the showing of an International 
Harvester Co. film called “Man with a 
Thousand Hands."’ The film tells the story 
of man's battle with nature in constructing 


the Kitimat Power Project in British 


Columbia 


The Central Ohio Section has asked its 
executive committee to act with other local 
engineering groups on its behalf in trying to 
solve the problem of unionization of engi 
neers. Unionization developments among 
engineers working on the Ohio Turnpike 
were discussed at a recent meeting by 
Charles P. Smith, executive assistant to the 
Ohio Turnpike Commission. 


Sanitary engineering, past and present, 
was discussed at the February 19 meeting 
of the Cleveland Section, by L. W. Wein 
berger, assistant professor of civil and sani 
tary engineering at Case Institute of Tech 
nology. Mr. Weinberger also covered the 
various fields open to and needing properly 
qualified sanitary engineers. During the 
meeting it was announced that the Section 
will be host to a Society Convention in May 
1957. 


New Columbia Section officers, installed 
at the January meeting in Walla Walla, 
Wash., are Melvin B. Nelson, president; 
Myron H. Russ and Glenn H. Von Gunten, 
first and second vice-presidents; and A. E 
Engler, secretary-treasurer. In a talk on 
Pacific Northwest power problems, M. F. 
Hatch, engineer for the Washington Water 
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Power Co., attributed the growing power 
shortage in the Northwest to the ‘“‘com- 
plexity of the problems involved in the de- 
velopment of natural resources and lack of 
direct responsibility upon the part of any 
one group for solution of the problems.” 


Officers and directors of the Ilinois Sec- 
tion announce a campaign to step up the 
service of the Section to its members by in- 
creasing the number of mailings to members 
and by lining up especially interesting pro- 
grams for the weekly luncheon and occasional 
evening meetings. The program committee, 
headed by Linas Brown, reports the grati- 
fying attendance of about 60 at recent lunch 
eons. E. Montford Fucik is president of 
the Section 


Use of the Wellpoint System for unwater- 
ing foundations and other excavations was 
described by R. Y. Bush, of the John Stang 
Wellpoint Co., in the leading talk at the 
February 18 meeting of the Intermountain 
Section. 


The importance of good understanding of 
the principles of hydraulics to the successful 
design of large culverts was emphasized in 
an illustrated talk on “Design of Highway 
Culverts on Steep Slopes” given at the Iowa 
Section’s February meeting. Harry James 
assistant engineer for the lowa Highway 
Commission, was featured speaker 


The Ithaca Section had a joint meeting 
with the Cornell University Student Chap- 
ter in February to hear M. D. Morris, engi- 
neer for Soiltest, Inc., New York, speak on 
the construction of the Orinoco Mining 
Company's Cerro Bolivar Project. At a 
Section dinner preceding the joint session 
Prof. Carl Crandall reviewed pending legis 
lation regarding the practice of professional 


engineering in corporations and suggested 
that Section members take individual action 
in the matter as they see fit. 


A new mathematical system under de- 
velopment at the Midwest Research Insti- 
tute of Kansas City was described at the 
Kansas City Section’s February meeting by 
Martin Goland, associate director of the 
Institute. The system, which Mr. Goland 
termed “Operations Research,’’ was broadly 
defined as the use of technical methods for 
solution of non-technical problems. It uses 
as tools probabilities and statistics, calculus, 
and linear programming. George Brad- 
shaw, professor of civil engineering at the 
University of Kansas, announced a new 
program of graduate study that will be 
available this summer to local civil engineers 
wishing to earn a master's degree. Thirty 
credit hours of study must be completed 


February 26 was Ladies’ Night for wives of 
members of the Kansas Section, the Wichita 
Society of Professional Engineers and the 
Wichita Engineers Club, which had a joint 
meeting at Wichita with distaff members of 
the household as guests. A number of engi- 
neering students from Wichita University 
were also present. Featured speaker was 
Lyle Parmely, project engineer for Boeing 
Aircraft, and his subject, ‘Comparison of 
Automotive and Aircraft Engineering.” 


Engineering problems encountered in ex 
tension of the Maine Turnpike were dis- 
cussed at a meeting of the Maine Section in 
Portland on February 10 Featured 
speaker, James P. Exum, engineer in charge 
of construction of the project for Howard, 
Needles, Tammen & Bergendoff, described 
the alternate routes around Portland that 
were studied in order to avoid areas of deep 
marine clay and explained the “‘toe-loading” 
method that was finally adopted for use in 
the unstable soil 


ASCE President Daniel Terrell, Director 
George W. McAlpin, and Field Representa- 
tive Joseph Ehlers were guests of the Mary- 
land Section for its February 10 meeting in 
Baltimore. In a résumé of current Board 
action, Dean Terrell stressed the importance 
of the Junior Members, who now represent 
47 percent of the total Society membership. 
Mr. McAlpin praised the intensive work 
done by the Local Sections in the formation 
of the District 6 Council, and Mr. Ehlers 
commented on engineering legislation now 
pending in Congress. The Capital Improve- 
ment Program was discussed at the January 
meeting by Thomas F. Hubbard, chairman 
of the Baltimore City Planning Conimission, 
and Paul L. Holland, director of the Balti- 
more Department of Public Works 


A new Metropolitan Section activity got 
under way in February when the recently 
formed Sanitary Engineering Group held its 
first meeting. There was a turnout of about 
75 to hear two engineers with the New 
York City Department of Sanitation 
C. A. Rogus, director of engineering, and 
Maurice Feldman, civil sanitary engineer 
speak on sanitary landfills that are being 
used in New York as a method of refuse 
disposal pending completion of the city's 
incinerator program. Mario Salvadori, pro- 
fessor of civil engineering at Columbia Uni- 
versity, was featured speaker at the Sec- 
tion's regular February meeting with a talk 
entitled “Structural Imagination—-the De- 
sign and Construction of Thin Shells."’ 


In lieu of its March meeting, the Miami 
Section was one of the sponsoring groups for 
an Engineers’ Week Banquet held at the 
University of Miami. J. H. Clouse, dean 
of the College of Engineering at the uni- 
versity, was honored as “Engineer of the 
Year.” An audience of 300, representing 
the seven professional societies involved, 
heard Everett S. Lee, past-president of 


Board of Directors of Arizona Section meets to plan the first of the 
large quarterly meetings that will initiate anew Section policy of more 
meetings. Shown here, left to right, are Hanen H. Williams, first 
vice-president; Dario Travaini, president; and Wilbur L. Heckler, 
Standing are H. C. Schwalen, immediate 
past-president, and E. J. Maggi, second vice-president. Mr. Maggi 
is editor of the Section’s flourishing newsletter. 


secretary-treasurer. 
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ASCE President Danie! V. Terrell is quest of honor and principal 
speaker at annual joint luncheon of the Kentucky Section and the 
Kentucky Society of Professional Engineers in Lexington. Pictured 
here (in usual order) are G. Reynolds Watkins, vice-president of 
Kentucky Section and president of Kentucky Society of Professional 
Engineers; A. O. Neiser, vice-president of KSPE; President Terrell; 
and John H. Clark, III,-president of Kentucky Section. 
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Speakers table at recent annual meeting of the Michigan Section 
shows, left to right, Charles A. Miller, Section director; Lloyd T. 
Cheney, secretary-treasurer; Mrs. Cheney; Fred H. Burley, second 
vice-president; Mrs. Wood; Benson J. Wood, Section president; 
Mrs. Newton; Dudley Newton, past-president of Section; Lloyd D. 
Knapp, ASCE Director for District 7; Mrs. Ling, Prof. Daniel S. 


dent. 


Ling, of Wayne University; Mrs. Weber; Carlos A. Weber, Section 
director; Mrs. Finney; and Edwin A. Finney, retiring Section presi- 
The meeting, which was one of the largest in recent years 
with over 100 in attendance, featured installation of new officers and 
talks by Director Knapp and Professor Ling. 
Society affairs, and Professor Ling a trip through our national parks. 


Mr. Knapp discussed 


AILEE and a member of the General Electric 
staff, speak on “What Is New in Science and 
Engineering." ASCE President Daniel V 
Terrell was guest of honor and speaker at 
another recent meeting 


Fluoridation of public water supplies was 
discussed by H. A. Kroeze, engineer with the 
Mississippi State Board of Health, at a re- 
cent meeting of the Jackson Branch of the 
Mid-South Section. SW. Chandler re 
ported on the recent organizational meeting 
of the Déstrict 14 Council in St. Louis and 
gave the Branch a copy of the constitution 
of the Council for study. The program for a 
recent dinner meeting of the Little Rock 
Branch consisted of the presentation of a 
film showing the entire steel-making process 
The film was shown and explained by Harry 
Gray, Ir., district manager for the Sheffield 
Steel Corp 


Four Student Chapter members from Van- 
derbilt University were guests of the Nash- 
ville Section at its February meeting as 
winners of four Section prizes of $10 for the 
best papers. Orville Wheeler read his paper 
on modern architecture, and Henry Derthick 
his on industrial waste disposal. The other 
winners Griffith and George E. Wil 
kins will read their papers (on the Pennsy!l 
vania Turnpike and plywood, respectively) 
at a later meeting, ASCE Director James 
A. Higgs was featured speaker with a talk 
entitled “The Meaning of Membership in 
ASCE.” 


To the growing list of Section newsletters 
is added Vol. I, No. 1 of “The Nebraska 
Civil Engineer,” a thoughtful and well 
edited publication of the Nebraska Section. 
Planned for monthly issue, the four-page 
periodical with special insert for last 
minute news “culminates long-standing 
hopes and plans of the officers” to bridge 
the gap between members in the Section's 
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tremendous area. Some sixteen members 
spotted throughout the state have been 
appointed to serve on a Publications Com- 
mittee and collect news 


Minnesota water problems — including the 
state water law, the Governor's Interim 
Commission for Water Resources, pollution 
problems, ground-water problems, and prob- 
lems in fish and game management——were 
discussed in a series of eight-minute talks 
making up the program for the Northwestern 
Section’s February meeting. The experts 
were S. A. Frellson, director, Division of 
Waters, Minnesota Department of Sanita 
tion; F. J. Magnuson, city engineer, North 
Mankato; Harvey Rogers, director, Divi 
sion of Water Pollution Control, State Board 
of Health; George Schwartz, state geologist ; 
and Tom Schrader, regional supervisor, 
River Basin Studies, U.S. Fish and Wildlife 
Service. The March program consisted of 
talks on the construction and use of elec- 
tronic computers giver by Fred Lang, of 
Engineering Research Associates, and Al 
Young, of Remington Rand 


In a talk entitled “What Price Parking,” 
William A. Bowes, city commissioner of 
Portland, described a recent trip to nine 
cities for the purpose of studying parking 
problems at the February 11 meeting of the 
Oregon Section. Mr. Bowes suggested pos 
sible solutions and their effect on business. 


Braving icy temperatures, 32 hardy mem- 
bers of the Philadelphia Section (chiefly 
Junior Members) and members of the Drexel 
Institute Student Chapter were on hand for 
the annual field trip sponsored by the 
Junior Forum. This year the trip was to 
the site of the new building under construc- 
tion for the Bulletin. The tour was con 
ducted by Howard Clunn, assistant super 
intendent for the Turner Construction Co., 
through arrangements made by Field Trip 


Chairman Edward Byrkit. The project, 
consisting of a garage, press building, 
stereotype building, office building, and 
parking plaza, incorporates a great variety 
of structural framing systems —concrete 
joist, slab band, flat slab, flat plate, struc- 


tural steel, and long-span joist 


Col. R. A. Lincoln, district engineer for 
the Corps of Engineers at Pittsburgh, was 
featured speaker at a recent joint meeting of 
the Pittsburgh Section and the Engineers 
Society of Western Pennsylvania His 
subject was ‘Engineering Planning for Mili- 
tary Operations in Korea.” The Junior 
Branch held a meeting on February 16, 


with R. P. Brown, personnel director for 
the Mesta Machine Co, the principal 
speaker 


The design of the projected Mackinac 
Straits Bridge was described at a recent 
meeting of the Providence Section by C. H 
Gronquist, associate engineer for D. B 
Steinman, New York consultant and de- 
signer of the structure. The talk dealt 
particularly with the foundation problems 
involved. Section officers commented on 
the increasingly ‘“‘cordial relations among 
Section members,” resulting from a new 
policy of pre-meeting dinners 


Engineers had the last word in a panel 
discussion of water rights and water law in 
California given by both lawyers and engi 
neers at the February meeting of the 
Sacramento Section’s Central Valley Sub- 
section. Martin McDonough, Sacramento 
water rights attorney, headed up discussion 
for the lawyers, and W. R. Gianelli, engineer 
for the State Division of Water Resources, 
for the engineers. Riparian rights, prescrip 
tion rights, and court actions were discussed 
by Mr. McDonough, while Mr. Gianelli out 
lined the method of obtaining water rights 
by appropriations under California state 
law. 
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New life members of the Pittsburgh Section receive their certificates at the Section’s annual 


meeting and banquet. Standing, in usual order, are H. Malcolm Priest, John F. Laboon, and 
C.J. Jacobsen. In the background are President Terrell and William A. Conwell, Pittsburgh 
Section president. New life members unable to attend the meeting are Paul A. Daniells and 
Nathan B. Jacobs. The presentations were made by President Terrell, who spoke on in- 


creased Society service. 


The South Carolina Section’s annual 
winter meeting, held in Columbia on Janu 
ary 22, consisted of two technical sessions, 
a business meeting, luncheon, and dinner. 
Speakers included Robert T Wakeman, 
chief, Propagation Section, Allen B. Du- 
mont Laboratories, Passaic, N.J, whose 
subject was “Status of Color Television and 
UHF”"; J. L. Weeks, general supervisor of 
safety, South Carolina Electric & Gas Co., 
who discussed “Safety in People’; and 
C. E. Busby, soil conservationist, U.S. Soil 
Conservation Service, Berkeley, Calif., who 
spoke on “Appropriation Rights of Water.” 
Iburing the business meeting Harry M. 
Mims was elected president of the Section 
1 A Trively, vice-president, and Albert E 
Johnson, secretary-treasurer, were elected 
last year for two-year terms. The Section 
voted to contribute $50 to each Student 
Chapter in the state to help defray the ex- 
pense of sending delegates to the Atlanta 
Convention. 


Telephone communication between any 
two points in the United States without 
operator assistance will probably be possible 
in the not-too-distant future, members of 
the Syracuse Section were told in the fea- 
tured talk at a recent joint meeting with the 
Technology Olub of Syracuse Morley P 
Reed, district traf": engineer for the New 
York Telephone Co., was the speaker 


The dos and don'ts of preparing income 
tax returns properly were recounted for the 
benefit of members attending the February 
meeting of the San Antonio Branch of the 
Texas Section. The timely lecture was de 
livered by R. S. Walker of the Bureau of 
Internal Revenue. R. M. Dixon, managing 
director of the Municipal Contractors’ 
Association, addressed the February meet 
ing of the Fort Worth Branch on “Contrac 
tor-Engineer Relations.” 
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Problems involved in design and construc- 
tion of the new airport terminal building at 
Moline, Ill, were discussed at a recent meet 
ing of the Tri-City Section. Chris Maiwald, 
of Swanson & Maiwald, local engineering- 
architectural firm, was the principal speaker 


Human qualities that engineers need in 
the role of manager, which they are increas- 
ingly called upon to fill, were discussed at 
the West Virginia Section’s February meet 
ing by George Thom, assistant employee 
relations superintendent for the E I. Du 
pont de Nemours Co. at its Belle, W.Va., 
plant. The attributes that Mr. Thom listed 
are high tolerance to frustration; social 
perceptiveness; appreciation of teamwork; 
objectivity; and a sense of security. These 
can be built into character just as the engi- 
neer builds power, strength, and flexibility 
into his structures, he said 


Coming Events 


Central Illinois -Evening meeting at the 
University Men's Club, Urbana, April 13, 
to be addressed by ASCE President D. \ 
Terrell 

Central Ohio Meeting at Athens, Ohio, 
April 29, with the Ohio University Student 
Chapter as host 

Connecticut - Meeting in Hartford, April 
14, featuring a talk on the Hartford-Statler 
by William B. Tabler, architect 


Los Angeles — Tour of laboratories of the 
California Institute of Technology, April 14, 


from 4:30 to 5:30 p.m, followed by dinner at 
the Athenaeum, South Hill Ave. and Cali 
fornia St., and talk in Arms Hall, 7:30 p.m 
Junior Forum will hold a banquet at Rudi's 
Italian Inn, 3773 Crenshaw Boulevard, 
April 23, 6 p.m. Santa Barbara-Ventura 
County Branch will meet at the Palm 
Hotel, Carpinteria, April 14, 6:30 p.m 


Maine Spring conference scheduled to 
meet at the University of Maine, May 5 


Metropolitan Meeting in the auditorium 
of the Engineering Societies Building, New 
York, N.Y., April 21, 7 p.m. Meetings of 
the Junior Branch, in the ASCE Board 
Room, April 14 and 28, 7:30 p.m 


Mid-South Spring meeting at the Hotel 
Claridge, Memphis, Tenn., April 23. 


Northeastern — Joint meeting with Boston 
Society of Civil Engineers at the Boston 
City Club, April 13. 


Pacific Northwest Conference. Two-day 
meeting at the Davenport Hotel, Spokane, 
Wash., April 23-24, featuring a technical 
symposium on “Power and Industry in the 
Northwest" and field trips to Cabinet 
Gorge Dam, Fairchild Air Base, and alumi 
num industries in Spokane 


Pacific Southwest Conference Seventh 
Annual Pacific Southwest Conference at the 
Senator Hotel, Sacramento, Calif., April 28 
May 1. Official participants will be the 
Arizona, Hawaii, Intermountain, Los Ange- 
les, Oregon, Sacramento, San Diego and 
San Francisco Sections, as well as all Sub- 
sections and Student Chapters for these 
areas 


Spokane-Business meeting preceding 
the Pacific Northwest Conference at the 
Hotel Davenport, April 9 


Tennessee Valley Annual spring meet 
ing at Muscle Shoals, Ala., May 14 and 15, 
featuring business and technical sessions 
followed by dinner at the Tuscumbia County 
Club on Friday and tour of a local plant on 
Saturday. Headquarters for the secretary 
will be the Muscle Shoals Hotel in Sheffield, 
Ala. 


Texas Spring meeting to be held at the 
Hotel Scharbauer, Midland, Tex., April 9 
and 10. Soil mechanics, water resources, 
and sanitary engineering sessions, beginning 
Friday morning, April 9, in addition to the 
Construction Division's First Pipeline Con 
ference (see March issue, page 79). Re 
quests for reservations should be made to 
V. E. Young, P.O. Box 1600, Midland, Tex 


Virginia Joint meeting with the Annual 
Conference of ASCE Student Chapters in 
Virginia, to be held at Virginia Polytechnic 
Institute, April 26. The program will 
feature a student paper competition 


Wisconsin Ladies’ Night at Boulevard 
Inn (4300 W. Lloyd St.), Milwaukee, April 
22. Dinner at 8, preceded by cocktail hour 
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NEWS BRIEFS... 


Construction of a vehicular tunnel 
through the Continental Divide was re- 
cently voted by the Colorado Legislature 
The governor has signed the measure, 
which authorizes the Colorado State High 
way Department to issue $16,000,000 in 
bonds to finance the project. Aside from 
stipulating that the tunnel be connected 
with US. Highways 6 and 40, the legisla 
ture made no recommendations as to where 
or when it should be built 

In a joint report recently completed for 
the Department of Highways, the engineer 
ing firms of Howard, Needles, Tammen & 
Bergendoff and Singstad & Baillie recom 
mend a tunnel running a mile and a half 
through the Rockies at Straight Creek, 
about 60 miles west of Denver. The report 
states that the Straight Creek tunnel route 


February expenditures for new construc 
tion declined less than seasonally to $2.3 
billion, and were at a record high for the 
month, according to preliminary estimates 
of the Bureau of Labor Statistics of the U.S 
Department of Labor and the Department 
of Commerce's Building Materials and Con- 
struction Division. Total outlays were at 
an annual rate of well over $36 billion, after 
allowance for seasonal factors 

Private residential building, highway con- 
struction, and most types of private non 
residential building showed less-than-sea- 
sonal declines during February, while con 
struction of public school, hospital, and 
sewer and water facilities rose contrasea 
sonally. Decreases last month were about 
seasonal for privately owned public utilities, 
but more than usual for stores, military in 
stallations, and conservation and develop- 
ment work 

During the first two months of this year, 
expenditures for all new construction totaled 
$4.75 million, 2 percent more than the 1953 
January-February total. A shift had oc 
curred since 1953 in the various types of 
construction under way. For example, 
a major downswing of 35 percent on mili 
tary facilities (resulting largely from de 
creases in troop housing and warehousing) 
was more than offset by an increase of nearly 
5° percent in commercial building 

Recreational building was also up for the 
first two months, Ly 50 percent, while edu 
cational (private and public) and religious 
building were about 20 percent higher 
Utilities, and sewer and water facilities con 
struction were up by more than 10 percent, 
roadbuilding was moderately higher, and 
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Auto Toll Tunnel Under Continental Divide Voted 


would cost less than any other suitable 
route, that it would be free from serious 
snowslides, and that it would meet the 
legislative requirement of serving U.S. 
Routes 6 and 40. According to traffic 
surveys, it would attract a greater volume of 
traffic than any other route, and would 
consequently have the greatest earning 
capacity as a toll project 

The Straight Creek Tunnel would be 
7,170 ft long between rock portals and 24 ft 
wide between curbs, with a clear height of 
14 ft 4*/, in. to tunnel ceiling. It is to be 
lined with reinforced concrete, which will 
have a minimum thickness of 12 in. where 
the rock is sound and self supporting 
Where necessary, steel posts, arch ribs, and 
lagging will be used to support the excava 
tion during construction, and for such 


Spending for Construction at Record February High 


new private residential building maintained 
a slight edge over 1953. On the other 
hand, hospital building was down from 


NEW CONSTRUCTION ACTIVITY 


Monthly Data 
19) 
Pd 
1952 1953 1954 


New construction in February, estimated 
at $2.3 billion, remained at unseasonal high 
for the month, as shown in Department of 
Commerce curves. 


locations the lining will have a minimum 
thickness of 23 in. The lining is not 
designed for hydrostatic pressures because 
provision has been made for free drainage 
at the portals. The roadway will be 
paved with concrete. 

Roadway elevation is 11,237 ft at the 
east portal and 11,278 ft at the west portal. 
The Continental Divide rises to an elevation 
of 12,500 ft over the tunnel, a maximum 
cover of approximately 1,200 ft. The 
present highway at Loveland Pass crosses 
the Continental Divide at an elevation of 
11,992 ft 

Total cost of the Straight Creek tunnel is 
placed at $12,850,000, and the time re- 
quired for construction is estimated at 30 
months. The cost of a tunnel at Loveland 
Pass, the only other route of the four 
surveyed that was considered possible would 
be $15,982,000, and 36 months would be 
required for construction 


1953 almost entirely because of a 34-percent 
decline in public hospital construction. In 
addition, conservation and development 
construction (reflecting the effect of reduced 
appropriations), private industrial building, 
public housing, and farm construction were 
substantially lower this year than last, 
when the first two months are compared 
Thus far in 1954, expenditures for all types 
of new construction total $3.36 billion 
5 percent above last year's total for the same 
period. Outlays for new public construc- 
tion, at $1.39 billion, trailed the 1953 figure 
by 4 percent 


Engines Chosen for Miami 
Sewage Treatment Plant 


The City of Miami, Fla., has ordered five 
Worthington dual-fuel engines for use in the 
$24,000,000 sewage-treatment plant being 
built to keep its beaches free from con- 
tamination. One of the engines—a seven- 
cylinder 480-hp machine—-will drive a gen- 
erator to supply electric power to the plant 
Four six-cylinder 410-hp engines will drive 
the blowers to activate the sludge beds 
The engines will be fueled by the gas gener 
ated from the digested sludge after aer 
ation. The dual-fuel arrangement permits 
changing over from gus to oil, or any 
combination of the two, as may be required 

The plant is located on Virginia Key in 
Biscayne Bay, and the effluent will be dis- 
charged into the sea after treatment. De- 
signs for the plant were drawn up by Met- 
calf & Eddy, of Boston 
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ACI Celebrates Its Golden Anniversary with Large Denver Meeting 


The American Concrete Institute cele- 
brated its golden anniversary during an 
unusually well attended annual convention, 
held in Denver, Colo., February 22-26 
In his presidential swan song Henry L 
Kennedy, M. ASCE, reviewed the 50-year 
growth of ACI to its present membership of 
over 6,000, with representatives in 70 for- 
eign countries, and characterized the in- 
stitute as ‘‘the foremost of its kind in the 
world.”” He handed the gavel to President- 
elect Charles H. Scholer, M. ASCE, head of 
the Department of Applied Mechanics at 
Kansas State College. Other new officers 
installed were Frank Kerekes, M. ASCE, 
assistant dean of engineering at Iowa State 
College, who became vice-president for a 
two-year term, and four directors who took 
office for three-year terms. The new direc 
tors are Phil M. Ferguson, M. ASCE, chair- 
man of the Department of Civil Engineering 
at the University of Texas; Rear-Admiral 
Joseph H. Jelley, M. ASCE, Director of 
Construction in the Department of Defense, 
Washington, D.C.; H. C. Ross, assistant 
director of research for the Hydroelectric 
Power Commission of Ontario, Canada; 
and George W. Washa, professor of me 
chanics, University of Washington 


Busy Year Predicted 


A busy year for designers and builders of 
concrete structures was predicted in the 
technical sessions. Norman P. Mason, 
chairman of the Construction and Civic 
Development Department of the Chamber 
of Commerce of the United States, esti 
mated that the total volume of new con- 
struction in 1954 will be within 7 or & per 
cent of the 1953 total, or about $34 billion 
two-thirds in private funds, one-third in 
public funds 

In the opinion of Admiral Jelley, the 
year will be marked by keener competition 
between various construction materials 
In the field of concrete, he said, the tre- 
mendous potential of techniques of precasting 
and prestressing are yet to be realized 
Although concrete is often sold on the basis 
of low cost and long life, only with adequate 
cost data can it be proved in a competitive 
market that concrete will save money over 
the life of the facility. He warned that 
only through good construction practices 
can the building industry obtain the fullest 
benefit from research taking place and im 
proved designs being developed in the con- 
crete field 

Maj. Gen. Samuel D. Sturgis, Chief of 
Engineers, U.S. Army, announced a new 
administrative approach to the govern- 
ment’s construction of multi-purpose dams 
a partnership policy by means of which a 
community or a utility contributes toward 
the cost of such a dam so that it can later 
share in the water from the reservoir for 
domestic supply and own the power plant 
and the electric energy developed. He 
highlighted the Corps’ extensive use of con 
crete, especially for airbase runways, which 
are now 44 percent concrete on a yardage 
basis, and 65 percent concrete on a cost 
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basis. ‘“‘Cost is the biggest challenge which 
the concrete industry has to meet,"’ he said 

A large user of concrete is the U.S Bureau 
of Reclamation Reclamation Commis 
sioner W. A. Dexheimer, M. ASCE, 


pointed out that the ACI and the USBR are 
of the same generation. The Bureau's 


Inside view of 160-ft 
concrete hangar built 
for the Royal Cana- 
dian Air Force is 
shown at the right. 
The structure was 
designed for speedy, 
easy disassembly so 
that it can be moved 
ard re-erected in a 
new location. 


first dam-—Roosevelt Dam on the Salt 
River in Arizona-——was built, he said, as 
Richard L. Humphrey, first president of 
ACI, was leading that organization toward 
future heights. Since then great technical 
progress in the use of concrete has been 
made by the Bureau, but there is as much 


Eight hyperbolic paraboloidal domes, 35 by 
40 ft, are used in pairs to form the roof of a 
textile factory (above) built in Mexico City 
in 1953. Concrete shell thickness is 1'/, 
in. reinforced with ' /,-in. round bars 8 in. on 
centers each way. 


For column footings for new Mexico City 
Custom House (left) which was constructed 
on soft ground, designer utilized hyperbolic 
paraboloidal dome-type construction, by in- 
verting the 6-in. concrete slab units so that 
each slab supports a column. 
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Henry L. Kennedy, M. ASCE (left), outgoing 
president of ACI, congratulates Charles H. 
Scholer, M. ASCE, his successor in office, 
during organization's fiftieth annual con- 
vention. 


further to go, he said. Investigation of 
erosion and cavitation, the behavior of 
mass concrete in dams, development of sul 
phate-resisting cements, the use of air 
entraiming agents, selection of alkali-resist 
ing aggregates, and close inspection of work 
let under competitive bids are a few of the 
procedures that have saved taxpayers many 
times the cost of the researches, Mr Dex 
heimer noted 


New Uses for Concrete 


Flat plates, thin shells, precast slabs, and 
prestressed elements of concrete construc 
tion came in for much discussion in care 
fully prepared papers by acknowledged ex 
perts from Canada and Mexico as well as 
the United States. Milo Ketchum, Jr, 
A.M. ASCE, described his design and the 
construction of a novel folded-flat-plate 
roof structure for a Denver concrete-equip 
ment firm's showroom and shop. An area 
of an acre is roofed with 80-ft clear span 
folded plates 6 in. thick, which carry 15-ton 
cranes. Bengt F. Friberg, A.M. ASCE, 
presented the theory, test, and develop 
ment of a one-way reinforced concrete 
slab-floor construction, in which high 
strength, galvanized corrugated steel is used 
for both forms and reinforcement. Mr 
Friberg pointed out that wooden forms con 
stitute a major part of the cost of conven- 
tional slabs. Corrugated steel forms, re- 
maining in place, serve as reinforcing, re 
quire but little intermediate support during 
pouring, and possibly can serve as the ceil- 
ing surface. A major application of this 
method is in the 20-story steel-frame Den- 
ver Club building in Denver, now under 
construction 

In Canada, Otto Safir of Vancouver, de 
signed and recently completed a 130-ft 
clear-span precast concrete hangar, 160 ft 
long, for the Royal Canadian Air Force 
An unusual requirement was that the whole 
hangar be designed so that it could be dis 
assembled, moved, and reerected at a new 
location in the cold weather. Mr. Safir’s 
solution was a series of three-hinged arches, 
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spaced 10 ft apart, each spanning 110 ft with 
an 18-ft rise, and springing from the ends of 
cantilevers projecting inward from the tops 
of vertical columns, which in turn are stiff- 
ened by precast “lean-to"’ members. A 
complete arch rib and bent consists of two 
6-ton arch ribs, two 7-ton vertical cantilever 
columns, and two I 1-ton “‘lean-to’’ supports 
for the columns. Precast planks 18 in 
wide, spanning the 10 ft between the ribs, 
form the roof Standard 12-ton motor 
cranes were used for erection. The com- 
pleted structure cost $5 per sq ft of covered 
area 

What is a hyperbolic paraboloid and how 
can its properties be applied to thin con- 
crete slabs? Felix Candela, architect and 
engineer of Mexico City, who has recently 
built a dozen structures in Mexico City, 
explained the simple theory of bus-stop 
shelters, cantilevered canopies, factory roofs 
and foundations. A roof slab rests on one 
column, not unlike a four-ribbed umbrella 
turned wrong side out by a gust of wind 
For a textile factory Mr. Candela disposed 
eight hyperbolic paraboloidal domes, 35 by 
40 ft in plan, in pairs to form the roof. 
Concrete shell thickness is 1'/, in. rein- 
forced with '/,-in. round mild steel bars 8 in 
on centers each way. Form work is simple 
because the moving element which gener- 
ates the curved surface is a straight line 
Finding this type of construction-——a thin 
slab unit supported by one column—-both 
pleasing to the eye and low in cost, Mr 
Candela inverted the unit for the founda- 
tion of the new Custom House in Mexico 
City. A 6-in. umbrella slab forms a footing 
on soft ground for support of the columns of 
the building 


Standards Adopted 


The convention unanimously adopted two 
standards—-one on “Specifications for De- 
sign and Construction of Reinforced Con 
crete Chimneys,”’ by Committee 505, and 
the other on “‘Recommended Practice for 
Selecting Proportions for Concrete," by 
Committee 613. E. A. Dockstader, M 
ASCE, is chairman of Committee 505, and 
Walter H. Price, M. ASCE, chairman of 
Committee 615 


Awards and Honors 


Presentation of special awards for meri- 
torious papers published by the Institute 
was another feature of the convention pro- 
gram. The Construction Practice Award 
established to recognize the engineer on the 
job for his resourcefulness in translating de 
sign into completed structure--went to 
Alden M_ Klein and J. H. A. Crockett for 
their paper, ‘Design and Construction of a 
Fully Vibration-Controlled Forging Ham 
mer Foundation.’ An article based on this 
paper, first presented at a joint ACI-ASCE 
session during the ASCE Centennial Con- 
vention in Chicago in September 1952, also 
appeared in the January 1953 issue of 
Civi. David Watstein, of 
the U.S. Bureau of Standards, received the 
Wason Medal for the most meritorious paper 
in the ACI Proceedings, and Phil M. Fergu- 
son, M. ASCE, and J]. Neils Thompson, 
both of the Civil Engineering Department 
at the University of Texas, were awarded the 
Wason Medal for notable research. Elected 


to honorary membership was Raymond E. 
Davis, M. ASCE, director emeritus of the 
Engineering Materials Laboratory at the 
University of California 

L. N. McClellan, M.ASCE, assistant 
commissioner and chief engineer of the 
Bureau of Reclamation, was host to the con- 
vention at the Denver Federal Center Labo- 
ratories, where an open session of ACI 
Committee 115 on Research was followed by 
a buffalo barbecue and inspection of the 
Bureau laboratories 


Houston Ground-Water 
Level Is Declining 


Continued decline of artesian pressure 
in wells in the Houston, Tex., area during 
1951 and 1952, resulting from additional 
wells and increased withdrawals of water, is 
discussed in a cooperative report prepared 
by the U.S. Geological Survey and the 
Texas Board of Water Engineers. With- 
drawals of ground water for municipal, in 
dustrial, and irrigation purposes in the Hous 
ton area averaged 284 mgd in 1951 and 308 
mgd in 1952, compared to 254 mgd in 1950, 
the joint agencies note 

The increase in withdrawals was largely 
concentrated in the city well fields and in the 
Pasadena industrial area, with 49 ft the 
largest recorded decline of artesian pres 
sure. In the Katy rice-irrigation area, 
water levels continued to decline slowly as 
withdrawals increased from 98 mgd in 1950 
to 128 mgd in 1952 

Later the report will be published by the 
Texas Board of Water Engineers in its bulle- 
tin series 


Finished Steel Shipments 
Set Record in 1953 


Finished steel shipments in 1953 totaled 
80,151,893 net tons, an increase of more 
than 12.1 million tons over 1952, according 
to an announcement from the American Iron 
and Steel Institute. Many industries set 
new records for consumption of steel during 
the year, with the consumer durable goods 
market showing the greatest increase. 
Shipments to the automotive industry, at 
nearly 14.7 million tons, were more than 
3.8 million tons greater than in 1952 and 
represented the largest increase of any 
market in tons. The electrical machinery 
and construction markets were also up 
Direct shipments for construction came to 
13.2 million tons, or 27 percent more than 
in 1952 

Large drops in shipments are reported for 
exports, shipbuilding, and agricultural mar 
kets. The decline in exports is attributed 
to increased competition from foreign 
sources, while drops in shipments for agri 
culture and shipbuilding reflect a tapering- 
off of activities in these fields 
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Duquesne Light Co. to 
Build Atomic Power Plant 


A proposal submitted by the Duquesne 
Light Co., of Pittsburgh, Pa., for participa- 
tion in the construction and operation of the 
nation’s first full-scale central station nu- 
clear power plant is the most favorable to 
the government, according to an announce- 
ment from the Atomic Energy Commission, 
which is negotiating a formal agreement with 
the company. Under the Duquesne pro- 
posal, the company would furnish a site for 
the entire project and build and operate a 
new electric generating plant at no cost to 
the government; operate the reactor part 
of the plant and bear the labor costs in- 
volved; assume $5,000,000 of the cost of 
research, development, and construction of 
the reactor portion of the plant; and pur- 
chase steam developed in the reactor from 
AEC. 

The proposed site for the 60,000-kw 
plant is on land owned by the company in 
the Greater Pittsburgh Area. The reactor 
is of the type known as a Pressurized Water 
Reactor, meaning that it will be cooled and 
moderated by ordinary water under pres- 


A revolutionary type of exterior wall is 
being applied for the first time to a multi- 
story building —the 16-story Hotel Statler 
in Hartford, Conn. Application of this 
skin-type exterior wall, which will com- 
pletely enclose the building, was begun re- 
cently. The wall consists of picture 
windows, aluminum trim, and sections of 
metal treated with porcelain. Back of this 
“skin” is a hard core backed with heavy in 
sulation, behind which is a structural panel 
of asbestos board. The construction is 
completely waterproof and has a low heat 
transmission factor, making it easy to heat 


The Hartford Statler as it will look when completed early this sum- 
mer is shown in photo of model. In the small view a workman is 


sure. The Westinghouse Electric Corp 
has a contract with AEC to develop, design, 
and construct the reactor portion of the 
plant 


Major Brazilian Contract 
Goes to New York Firm 


A contract to develop a 135-mile jungle 
railroad and port facilities in Brazil has been 
awarded to Foley Brothers, Inc., construc 
tion engineers of Pleasantville, N.Y. The 
contract was made with Industria e¢ 
Comercio de Minerios, SA, Brazilian 
government concessionaire for the Serra do 
Navio manganese deposits. About three 
years will be required for completion of the 
project, which will facilitate the develop 
ment of manganese deposits located in the 
Federal Territory of Ampa. The railroad 
will connect the mines with the port in- 
stallations to be built on the north bank of 
the Amazon River, near the city of Macapa 


Hartford Statler Makes First Use of Metal-Glass Walls 


While a glass and metal outer surfacing 
has been used on some industrial and other 
buildings, such construction has previously 
been confined to facing the outside of con- 
ventional masonry walls. Although the 
Statler walls are not as thick as conventional 
masonry, they are stronger and prov ide 
better fire protection, according to J. P 
Travis, president of the Universal Corpora 
tion of Dallas, Tex., which is providing the 
wall. Prefabricated and put up in sections, 
they can be installed in about half the time 
needed for masonry walls, and the cost is 
about the same. Mounting the skin on a 


seen installing a section of glass-meta! wall. Inside the glass-metal ing. 
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wall is a heavy application of insulating material and of heavy 
structural core, and within that the inner construction of the build- 


Robert Moses Named 
State Power Chairman 


Robert Moses, New York City Construc- 
tion Coordinator, has been selected by 
Gev. Thomas E. Dewey to serve as chair 
man of the New York State Power 
Authority, replacing John E. Burton, 
former state budget director. As chairman 
he will be responsible not only for directing 
and supervising construction of New York 
State's share of the projected $3800,000,000 
St. Lawrence River hydroelectric project, 
but also of fighting for Congressional 
approval for state development of additional 
hydroelectric power at Niagara) Mr 
Moses will retain his various posts in the 
city government 

In making the appointment, Governor 
Dewey expressed the hope that construction 
of the controversial project can be started 
this year Recently the State Power 
Authority was licensed by the Federal Power 
Commission to build the necessary dams and 
generating facilities in cooperation with 
Canada At present, however, construction 
is being held up by litigation in the federal 
courts 


structural steel subframe makes possible a 
floating type of exterior wall, which is sub 
jected to less strain if settlement occurs or 
there is sway in high winds. Pressure 
escapes are installed to relieve vapor pres 
sure, which can mount to 200 psi when the 
sun shines on the facing. The hard, shiny 
surface will cleanse itself when it rains, sav 
ing maintenance 

The top 14 stories of the Hotel Statler will 
have walls of the metal-glass, but the lower 
two floors will be of textured masonry in 
front to blend with the landscaped main 
entrance, William B. Tabler is architect 
and designer of the building, which is ex- 
pected to be ready for occupancy in the early 
summer of 1054 
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During construction of Allegheny County's new multi-span hangar recently completed at 
Greater Pittsburgh Airport (upper photo) temporary erection towers were placed under each 
arch quarter-section to hold it at the proper elevation until the center quarter-sections could 


be hoisted into position by cranes. 


Roofing and insulation for the structure (shown in left- 


hand photo) were erected at the same time from the top side of the roof, eliminating the need 
for scaffolding. Structure was designed by the Ideco Division of the Dresser-Stacey Co., 


Columbus, Ohio. 


New Pittsburgh Airport Hangar Features 


278-Ft 


A $1,000,000 hangar that sets a new span 
record for three-hinged arch structures has 
recently been placed in service at Allegheny 
County's Greater Pittsburgh Airport. De 
signed by the Ideco Division of the Dresser 
Stacey Co, Columbus, Ohio, the structure 
features a box-shaped, three-hinge 278-ft 
trussed steel arch one of the longest spans 
of such design ever built. The hangar will be 
leased to Capital and Trans-World Airlines 
to house maintenance facilities and to pro 
vide office, storage, and shop space. Total 
hangar area is 74,000 sq ft, with an addi 
tional 26,000 sq ft of office and shop space 
provided at the rear between the hangar and 
a similar unit being erected next to it Each 
hangar is equipped with a set of electrically 
operated bottom rolling doors, which permit 
a clear opening 40 ft high by 255 ft wide 
Doors nest in pockets at each side of the 
opening 

Three-hinge trussed arches, each span 
ning 278 ft, form the main structural frame- 
work for the new hangar. Arches are 
spaced 25 feet on center. The arch section 
is composed of four chord angles arranged 
in a box section 4 ft wide and varying in 
depth from 8 to 14 ft. The end arches are 
braced in pairs for proper structural rigidity 
and to transmit wind loads from the end 
walls of the hangar. Hinged connections 
are provided at each arch base and at the 
crown joint at the centerline of the span. A 
pair of tie rods at each arch, consisting of 
solid round rods placed under the hangar 
floor, are provided to transmit the arch 
thrust 

Structural dead load for the steel design 
was small—23 psf. This is attributed to 
the use of lightweight insulated steel roofing, 
use of welding, and the weight-saving ad- 
vantage obtained by the use of three-hinged 
trussed arch design. Three conditions of 
loading were considered in the design: 30-psf 
snow load on the entire span in addition to 
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the dead load; 30-psf snow load over the 
one-half span in addition to the full wind 
load and dead load; and wind load plus 
dead load only. In combination with wind 
loads, the snow load was considered to be 
loaded on the leeward half of the arch only 

Wind pressures used in the design compu- 
tations were in accordance with the recom 
mendations of ASCE Sub-Committee 31 
(TRANSACTIONS, Volume 105, 1940). For 
vertical surfaces projected to the wind, a 
wind pressure of 20 psf was used. For the 
rounded roof above the eaves the following 
wind pressures were used: windward quar- 
ter of the roof arc, 12-psf suction; central 
half of the roof arc, 13.52-psf suction; and 
leeward quarter of the roof arc, 9-psf suc- 
tion. Windloads were combined with snow 
load and dead load, as previously described. 

Each hangar roof is supported on six 
three-hinge trussed arches. The arches have 
a depth of 8 ft at the base and at the crown 
hinges, and a uniformly increasing depth 
toward the eaves where the section is 14 ft 
in depth. The rise at the center of the 278- 
ft span is 76 ft center-to-center of the hinge 


pins 
Each arch was completely fabricated 
from structural angles and plate. Each 


complete arch assembly weighed 42 tons 
exclusive of purlins, bracing, and sheeting 

With the hangar structures resting on a 
new fill of inadequate bearing capacity, it 
was necessary to support the entire struc- 
ture on piling. Franki concrete displace- 
ment piles, varying in length up to 45 ft, 
support the pads under each arch bearing, 
under the door rail supports at the front of 
each hangar unit, and under the main bear- 
ing points for the wall construction. Grade 
beams spanning between the main bearing 
points support both exterior and interior 
wall construction 

The arch quarter-sections at each side of 
the span were erected with the base hinge 


Three-Hinge Trussed Arch Spans 


pins driven into place. Temporary erection 
frames were placed under the quarter-sec- 
tions to hold them at the proper elevation 
All purlins, struts, and bracing were then 
bolted to the pair of arch quarter-sections 
at each end forming a well-braced rigid 
structure. Finally, two cranes with a 90-ft 
boom and a 25-ft jib raised the two center 
quarter-sections into place, after which the 
chord splices were made and the crown 
hinge pins were driven into place 

Before the arch load was released, the 
arch ties below the floor line, were preten 
sioned and connected to transmit the arch 
thrust. After complete erection of all 
struts, purlins, and bracing in the first bay, 
the arches were erected, one at a time, utiliz 
ing the temporary erection frames and pro 
cedures previously described. The twelve 
arches, the purlins, and the bracing were 
erected in approximately “200 man-hours 

All construction was under the direction 
of John B. Sweeney, director of aviatiou and 
Edward G. Messner, M. ASCE, assistant 
director of aviation and chief engineer for 
the Allegheny Department of Aviation. The 
complete steel hangar superstructure and 
the power-operated hangar doors were de 
signed, fabricated, and erected by the Ideco 
Division of the Dresser-Stacey Co., in co- 
operation with Leland W. Cook, A.M. ASCE, 
consulting engineer, and Joseph Hoover, 
consulting architect, both of Pittsburgh, 
who represented the County of Allegheny 
Elwin G. Smith & Co., of Pittsburgh, did 
the steel erection under subcontract to 
the Ideco Division. The Allegheny Build- 
ing Company of Pittsburgh was the general 
contractor 

The material from which this item was 
prepared was supplied by Thomas W. Sin- 
gell, A.M. ASCE, and R. A. Vaughan, chief 
building design engineer and , structural 
products manager, respectively, for the [deco 
Division 
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Good Construction Year Forecast at AGC Convention 


The Associated General Contractors of 
America held its thirty-fifth annual con- 
vention at the new Statler Hotel in Los 
Angeles, March 1-4, with 2,000 of its 6,500 
member firms represented—perhaps the 
largest convention in AGC history. Pre 
dictions of “Future Business and Market 
Conditions"’—all favorable—-were the sig 
nificant convention feature, in addition to 
the serious committee study given such 
subjects as highway, building, and heavy 
construction; apprentice training; accident 
prevention; market development; legisla 
tion; contract forms and specifications; 
relations with labor; and cooperation with 
enginecring and architectural societies 

In a leading talk, Clifford F. Hood, 
president of the United States Steel Corp., 
told the convention, “For the present we 
have the economic momentum of large 
capital investment in new plant and equip 
ment. There are indications that projects 
underway or earmarked for the future will 
triple the toll road system in the United 
States. The brightest picture centers 
around estimates of construction contract 
awards for the coming year. These indicate 
another $34 billion expenditure, and if the 
estimators are off in their calculations, as 
they were in 1953, this figure could well 
approach $36 billion [in 1954]." 

A similar view was expressed by H. E 
Foreman, managing director of AGC, who 
said “If these forecasts [for $34 billion of 
new construction in 1954] prove correct, 
1954 will be the second biggest year in 
history for the construction industry.” 

Secretary of Labor James P. Mitchell 
told the convention in a tape-recorded 
address that the country is not “‘going from 
boom to bust. There may be a slight in 
crease in unemployment for the next two 
months, and then for another two months 
we will rest at that level" Mr. Mitchell 
described this as “‘part of a necessary read 
justment that we could only postpone, not 
avoid.”” Government statisticians believe 
there will be increased spending in some 
important types of construction this year, 
which will almost offset expected declines 
in other categories, he said 

Carl F. Oechsle, Deputy Assistant Secre 
tary of Commerce for Domestic Affairs, 
reported that a joint survey of building 
plans for 1954 made by the Labor and 
Commerce Departments indicates a con 
struction volume only 2 percent lower 
than the record volume of last year 
Among many factors considered in arriving 
at this estimate are the following: Engineers 
and architects had 25 percent more work on 
their drawing boards in January this year 
than one year ago; General Motors plans a 
two-year billion-dollar program of expan 
sion; and the steel industry plans to spend 
$750 million on expansion this year 

Expressing the bankers’ view, Robert L 
Gordon, vice-president and senior loan 
officer of the Bank of America, Los Angeles, 
said, “For most of the past twelve years 
business and industry have been burning 
the candle at both ends. Now is a good 
time to change that. There is a feeling that 
in the contracting field there could be an 


increasing number of failures in 1054 
Weak firms will become strong or give way 
to the strong." M. Gordon deplored 
tendencies noted in some contractors to ex- 
pose themselves unduly by underbidding, 
by over-purchase of equipment, by retain 
ing too-large overhead staffs, by accepting 
unfamiliar work, anc by failure to obtain 
written requests to perform work not 
covered by the contract. Nevertheless, 
Mr. Gordon states, “I do not feel that we 
are headed for a collapse. None of the 
speculative conditions that existed in 


1929 exists at this time.” 
Recognizing the 


current period of 


John MacLeod (left), of Paramount, Calif., 
newly elected president of AGC, chats with 
his predecessor in office, C. P. Street, of 
Charlotte, N.C. 


economic adjustment, Richard J. Gray, 
president of the Building and Construction 
Trades Department of the AF. of L., 
Washington, D.C., said that this is the time 
for labor and management in the building 
industry to chart out a positive constructive 
course for the future of the industry 

Formal addresses were made by Brig. Gen 
C. H. Chorpening, M_ASCE, Assistant Chief 
of Engineers for Civil Works; Rear-Admiral 
J. R. Perry, Chief of the Bureau of Vards 
and Docks, Department of the Navy; and 
W. A. Dexheimer, M. ASCE, Commissioner 
of Reclamation. The convention went on 
record in favor of increasing federal aid for 
highway construction to not less than 
$900 million annually, and opposed diver 
sion of highway tax funds. It also recorded 
its conviction that engineers’ salaries must 
be commensurate with their responsibilities 
and proposed to cooperate with ASCE and 
other engineering societies to that end 

At the closing session of the convention, 
AGC President CP. Street, McDevitt & 
Street Co., Charlotte, N.C, inducted Presi 
dent-elect John MacLeod, president of the 
Macco Corp., Paramount, Calif., into office 
as top AGC officer for 1954 


Reservoir Improvement to 
Expand Los Angeles Supply 


Lower Stone Canyon Reservoir, a large 
water-storage basin in the mountains above 
the west Los Angeles area, will be enlarged 
and improved at an estimated cost of 
$4,000,000, under a project authorized by 
the Board of Water and Power Commission 
ers. To meet the increasing need for water 
in the fast-growing western part of the city, 
the present 120-ft depth of the reservoir will 
be increased by 18 ft, raising its total ca- 
pacity to 10,000 acre-ft, an increase of over 
3,250,000,000 gal. While the reservoir is 
out of service, water will be supplied to the 
city from the new Upper Stone Canyon 
Reservoir, which was placed in service in 
January 

ASCE Director Samuel B. Morris is gen- 
eral manager and chief engineer of the 
Board of Water and Power Commissioners, 
which is carrying out a multi-million-dollar 
program for the construction of new reser- 
voirs, pipelines, and mains, and improve- 
ment and enlargement of existing facilities 


Small Nuclear Power Plant 
Developed for Military Use 


The Atomic Energy Commission is in- 
vestigating the possibility of building and 
operating a small (1,250-kw) nuclear power 
plant, the prototype of a unit which would 
meet military requirements for use in remote 
locations and an Arctic environment, The 
AEC is canvassing interested industrial 
firms to determine the extent of the firm's 
interest as a prime contractor and to evalu- 
ate its capabilities. Invitation to bid will 
follow these evaluations. The firm selected 
must design, procure equipment and materi- 
als, and construct the prototype plant and 
then maintain training facilities for military 
operating personnel, all under a fixed price 
contract 

A preliminary design for the proposed 
prototype nuclear power plant has been 
made at the Oak Ridge National Laboratory 
(ORNL). It contemplates a self-regulating 
reactor with a core of stainless-steel-clad 
enriched-uranium fuel elements moderated 
and cooled by water at 1,200-psi pressure and 
with simple but adequate automatic controls 
to protect it against operational accidents. 
The reactor can be built, the AEC advises, 
entirely within the bounds of existing tech- 
nology 

Specified maximum shut-down time is for 
two weeks once a year for refueling, with 
maximum intermediate operating shut- 
downs of two hours. To allow for transport 
by air the largest prefabricated component 
of the plant will be @ by 9 by 27 ft and will 
weigh 10 tons 

Construction of the prototype plant is to 
be on an AEC or US. military base in con- 
tinental United States. L. R. Hafstad is 
AEC Director of Reactor Development, 
Washington, D.C 
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Swedish Superhighway Is Opened to Traffic 


Trattic moves freely onto and off Sweden's new ultra-modern super- 
highway, recently opened between the university city of Lund and 
Malmo, noted for its harbor and industry. Many approaches and 
27 bridges and viaducts prevent traffic tie-ups at crossings. Built 
at a cost of about $400,000 per mile, the eleven-mile Autostradan 
replaces Sweden's first paved road built half a century ago. There 
are four lanes, each 23 ft wide, with a 10-ft-wide grass strip dividing 
opposing lanes of traffic. Large fleets of American machinery were 
used on the project, which involved moving 650,000 cu yd of dirt. 
Begun in May 1952, the Autostradan was ready for use in the fall of 
1953. Photo courtesy Caterpillar Tractor Co. 
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R. ROBINSON ROWE, M. ASCE 


With Esseyeville soon to be host to 
engineers from Arizona, Hawaii, Nevada, 
Oregon, Utah and the rest of California, the 
April meeting of its Engineers Club ran on 
and on with last-minute arrangements 
Professor Neare had to wait, fume, fret, 
and wait 

Ordering buses for the tours ended the 
agenda. Gwuestimating the number of visit- 
ing members, they took the number of 
ladies at half as many plus half a lady, and 
the number of students at 25 percent less 
plus half a student 

For the ladies’ tours to Governor's 
Mansion and The Village, each bus could 
take one-fourth the ladies plus half a lady. 
For the final Folsom Dam tour they ordered 
enuf buses to just take everybody, including 
727 local members. “Keep it a secret,” 
begged the Professor, “and I'll give a free 
ride to the first visitor who tells me how 
many buses we ordered.” 

Since it's past midnite, I'll rush thru the 
problem of the VYawaraf Breakfast, skipping 
Joe Kerr and his 

“No, you don't!” hollered Joe. “When 
I'm thru, you can skip Cal. The yawar, the 
awara and the waraf had to start for one 
another from the vertices of an equilateral 
triangle with 2-mile sides, traveling at a mile 
a minute or 2 miles in 120 sec. Sol made a 
peg model with 10-ft sides and moved each 
peg an inch at a time, counting a second for 
each move The 3 curves, looking like a pin 
wheel (Fig. 1), were less than an inch apart 
after 80 sec, so I figured the greedy beasties 
swallowed each other in the Sist second 
That's the kind of breakfast I like; no left- 


overs.” 
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“My, what a lot of work to avoid an easy 
job!’ chided Cal Klater. “‘At any instant 
from tri-symmetry, the beasties are at the 
vertices of a dwindling equilateral triangle 
which rotates as it approaches a fixed 
centroid as a limit. Each beastie is always 
headed along the side of the rotating 
triangle, or at an angle of 30° from the radius 
vector to the centroid, so the path is an 
equiangular or logarithmic spiral, with the 
simple equation, log r = @ cot 30° 

“However, we don't have to rectify this 
curve. The centripetal component of the 
velocity is * cos 30°, or cos 30° for v=1 
mile/min. The initial radius vector was 
sec 30°, so the elapsed time was sec 30° /cos 
30° = */, min. Breakfast was wolfed at 
60120 am.” 

“Which reminds me of the old saw, ‘The 
early bird gets the worm’ and the moral, 
‘Don't be an early worm’',”’ mused the 
Professor. ‘For another viewpoint, note 
that while the yawar at any instant is run 
ning at unit velocity toward the awara, the 
awara’s course is veering 60 deg, with a 
component of cos 60°='/, toward the 
yawar Toclose the initial 2 miies between 
them will take 2/15 = 4/3 min. It wasn't 
as hard as it looked, was it?” 


[Cal Klaters were Richard Jenney, A 
Nuther Nutt, Stoop (John L.) Nagle, Col. 
Wunfootongrounski (Ray Adams), Flo Ridan 
(Charles Edson), Jerald N. Christiansen, Ad 


Fig. 1. Breakfast was a maelstrom of con- 
spiralation at the center of Yawaral. 


L. Pate (G. H. Wilsey), Claw (William R.) 
Hemmer, Hy Drawg (L. A. Stanley), George 
C. Stewart, Sauer Doe (Marvin Larsen), 
Edwin A. Verner, R. E. Philleo, Don'T 
(Don Thayer), Ignor Antenuff (Paul Hart 
man), GI ( Morton) Raff, Abbot Sackheim and 
R. W. Meyer. Esseyeville for the moment is 
Sacramento | 


Pan-American Road Congress 
To Meet in Caracas in July 


Preliminary arrangements are being made 
for the Sixth Pan-American Highway Con 
gress, which will open a ten-day meeting in 
Caracas, Venezuela, on July 11. Colorful 
tours of Venezuela, the Andes Mountains, 
and Amazon River areas are being planned 
for the delegates in addition to a full techni 
cal program. An Organizing Committee, 
with Dr. Eduardo Arnal, president of the 
Venezuelan Society of Engineers, as execu 
tive secretary, has been set up. The Pan- 
American Division of the American Road 
Builders Association, Washington, D.C., is 
aiding in working out details 


Engineers’ Starting 
Salaries at New High 


Average starting salaries of January en- 
gineering graduates at Illinois Institute of 
Technology, reached an all-time high of 
$373 per month this year 
$32 over a year ago and $11 more than last 
June. The average is based on a survey of 
mid-year engineering graduates by Earl C 
Kubicek, director of alumni relations and 
placement at Illinois Tech. The figures are 
for students receiving a bachelor’s degree 
and planning to work a 40-hour week 

Chemical engineering graduates received 
the most lucrative starting salaries, with an 
average of $394 compared to the January 
1953 figure of $327. Other engincering 
fields and the average salaries received by 
mid-year graduates of 1953 and 1954 follow 
(with the 1954 figures listed first): Civil, 
$388 ($355); mechanical, $370 ($353); 
electrical, $367 ($545), and industrial, $350 
($356). 


an increase of 


April 1954 * CIVIL ENGINEERING 


| 
~ 
* 
ge 
Anata 2 
Breattast 
J 
0 pe Warat 
Yawar 


COVERED GLASS RETICLE 
Cross and Stadio or other 
ns on glass — Covered 
protection and easy 


MULTI-GROOVE AXLE 
AND BEARING prevent 
side pray of telesc 


retain lubricants— -wear- 
ing — simple oe 


AGATE BEARINGS giving 


Tangent screws impinge on if 


smooth operation 


COMPASS NEEDLE cobalt 
steel — square end —high 
retentivity — great directive 
force 


TAPERED BRONZE 

CENTERS —spindle, sock 

and shell— hand lapped— 
ise! 


NON-METALLIC HEADS for 
leveling, tangent, clamp and 
pinion screws and eyepiece 
cap (for comfort in extreme 
weather) 


f ~ 


SUPERIOR OPTICS made 
in Gurley's own optical 

t to precise 
standards — coated for 


REVERSION TELESCOPE 
LEVEL —valuable when using 
transit as a level— easily read 


—rapidly, accurately checked 


LEAF-TYPE TANGENT 
SPRINGS smooth acting— 
unaffected by dust and dirt 


INTEGRAL PLATE AND 
STANDARDS structurally 


and rigid— no screws 


PLATE LEVELS with 
simplified adjustment 


FORGED LIMB AND 
VERTICAL CIRCLE—high- 
density aluminum alloy 
extremely strong 
and rigid— graduations on 
grained s which will 
not tarnish 


PATENTED ENCLOSED 
LEVELING SCREWS 
Replaceable unit— screw 
and bushing 


STANDARD 3hin.-8 thread 
bottom plate and tripod head 


EXTRA RIGID TRIPOD LEGS 


The Gurley Precise Transit W. & L. E. Gurley, Troy, N. Y. 
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DECEASED 


Charles McKnight Africa (A.M. ‘31), age 
57, head of the J. Murray Africa Co, 
Huntingdon, Pa., died at his home in that 
city on February 20. Before entering the 
family engineering practice in 1933, Mr 
Africa worked for the Fred Snare Corp., in 
Louisiana, New Jersey and Pennsylvania 
At various periods he served as borough 
engineer for Huntingdon and Mount Union 
He was an alumnus of Rensselaer Poly- 
technic Institute, class of 1923 


Thomas John Allan (A.M. ‘13), age 90, 
retired engineer of San Francisco, Calif., 
died in that city on August 19. After prac 
ticing as a consultant in the San Francisco 
area from 1924 to 1044, Mr. Allan was asso 
ciated with Joslyn & Ryan, as a naval archi 
tect until his retirement in 1948. In his 
early career he was chief engineer for an 
Oakland realty organization and the Stand 
ard Oil Co. of California 


Ernest Henry Barkmann (M. ‘30), age 
75, who was continuously connected with 
the Missouri Valley Bridge & Iron Co., 
Leavenworth, Kans., from 1903 to 1948, 
died several months ago. After graduating 
from Kansas University in 1903, he joined 
the company as a draftsman, advancing to 
assistant chief engineer in 1023 and chief 
engineer in 1937. Mr. Barkmann's assign- 
ments took him all over the United States 
and Mexico 


John Van Derveer Beekman, Jr. (M.'18), 
age 78, of West Newton, Mass., who retired 
in 1925 after ten years as president and direc 
tor of the Whidden-Beekman Co., of Boston, 
died last year. Mr. Beckman was manager 
for Purdy & Henderson, in Boston, from 
1904 to 1908, and general manager for 
Whidden & Co., from 1908 to 1915. He 
was a graduate of the Massachusetts Insti 
tute of Technology 


Gurdon Gilmore Black (M. '13), age 72, 
since 1948 engineer with the Fruin-Colnon 
Contracting Co., East St. Louis, Ill, died 
on August 26. Mr. Black was assistant 
engineer in charge of the St. Louis Water 
Department from 1901 to After 
service in World War I he joined the Mc 
Cormack-Combs Construction Co., of St 
Louis, advancing from engineer to vice 
president, treasurer, and partner during a 
twenty-year association (1919-1939). For 
several years he was project manager for 
the St. Louis Ordnance Plant, East St 
Louis. He was an alumnus of Washington 
University 


Guy Brown (M. ‘47), age 66, since 1911 a 
member of the St. Louis (Mo.) Division of 
Sewers and Paving, Department of the 
President of the Board of Public Service, 
died at his home in St. Louis on January 15 
Mr. Brown was in charge of sewer design 
from 1919 to 1940, when he was named chief 
engineer of the Division. A 1910 graduate 
of the University of Missouri, he served in 
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World War I as a first lieutenant in the 
Corps of Engineers. 


Roy Dayton Burdick (M. '46), age 61, 
colonel, U.S. Army (retired), and consult 
ing engineer of Little Rock, Ark., died on 
March 2 in the Walter Reed Army Hospital 
while on a trip to 
Washington, D.C 
Colonel Burdick, who 
served in the army 
from 1916 until his 
retirement in 1046, 
entered the Corps of 
Engineers in 1920 
He was stationed in 
the Honolulu, Phila 
delphia and Memphis 
engineer districts 
from 1920 to 1940, 
and during the war 
years served as en 
gineer for the Third Air Force at Tampa, 
Fla.; and engineer supply officer in Army 
Service Forces depots at Ogden, Utah, and 
Columbus, Ohio. He had been deputy divi 
sion engineer for the Corps of Engineers at 
St. Louis, and district engineer at Little 
Rock, Ark. He graduated from Cornell 
University in 1914 


Roy D. Burdick 


Frank Lemuel Clapp (M. '15), age 82, 
retired engineer of Dorchester, Mass., died 
in June 1953. In his early career, Mr. Clapp 
was connected with the Metropolitan Water 
Board of Boston; the office of the city engi- 
neer of Waterbury, Conn.; the Board of 
Water Supply of New York City; and Fay, 
Spofford & Thorndike, Boston. From 1917 
to 1927 he was assistant registrar at the 
Massachusetts Institute of Technology, and 
from 1927 until his retirement in 1948 he was 
active in real estate and administrative 
work for the First Parish Church of Dor 
chester. Mr. Clapp was an alumnus of 
Massachusetts Agricultural College 


William Greer Dow (A.M. '10), age 73, 
former construction superintendent for 
the St. Joseph Lead Co., of Josephtown, 
Monaca, Pa., died on October 29 in Denver, 
Colo., where he had been residing since his 
retirement in 1950. Connected with the 
St. Joseph Lead Co. for 33 years, Mr. Dow 
had previously been with the U.S. Reclama- 
tion Service in Nebraska; the Eden Irriga 
tion and Land Co., Eden, Colo.; and the 
Hardaway Construction Co., Whitney, N.C 
For several years he had a private practice 
in Denver. He graduated from the Colorado 
School of Mines in 1906 


Cuvier Greene (A M. '23), age 61, for the 
past five years specification engineer for 
Quinton Engineers, Ltd., Los Angeles, 
Calif., died in that city on December 28 
After studying at the Massachusetts Insti- 
tute of Technology, Mr. Greene was em 
ployed by several Kansas City (Mo. ) firms, 
including the Union Electric Light & Power 
Co., and Waddell, Harrington & Howard 
In 1925 he moved to the West Coast, where 
he had been with Morgan, Walls, and Clem 
ents; Leeds, Hill, Barnard & Jewett; and 
the Pickard Construction Co. Mr. Greene 
was in private practice from 1930 to 1941 


Michael Gregor (M. ‘34), age 65, retired 


consulting aeronautical engineer, of Miami, 


Fla., died on December 14. Before coming 
to the United States in 1921, Mr. Gregor 
was with early aircraft companies in Russia 
and France. In this country he was suc- 
cessively associated with the Gallaudet Air- 
craft Corp., Dayton Wright Co., Bird Air- 
craft Co., Seversky Aircraft Co., Canadian 
Car & Foundry Co., and the Chase Aircraft 
Co. He was a graduate of the Institute of 
Ways and Communications of St. Peters 
burg. 


Meier George Hilpert (M. ‘16), age 75, 
president and treasurer of Hilpert Develop 
ments, Bethlehem, Pa., died on February 11 
Retiring in 1945 after 42 years of continuous 
service with the Bethlehem Steel Co., Mr 
Hilpert organized Hilpert Developments 
Asa lieutenant commander in the U.S. Navy 
during World War II he assisted in the de 
velopment of F. R. Harris Sectional Float 
ing Dry Docks. He also held patents for 
composition and paneled building and 
bridge construction. He was an alumnus 
of the State University of lowa and Cornell 
University 


Gunni Jeppesen (M. '21), age 74, died on 
January 20 at Cuyahoga Falls, Ohio, where 
he had been residing since his recent retire 
ment as structural engineer for the Chicago 
Bureau of Engineering. Before joining the 
Bureau in 1939, he had been assistant engi 
neer, chief engineer, and consultant to the 
Strauss Bascule Bridge Co., Chicago; struc 
tural engineer with the Leonard Engineering 
Co., Chicago; contract engineer, Chicago 
Bureau of Design; bridge engineer, Illinois 
Division of Waterways; and design engineer 
with Charles De Leuw & Co. Mr. Jeppesen 
was educated at the State Polytechnic 
Institute of Copenhagen 


Francis Whittier johnson (A.M. ‘18), 
age 64, district manager of the Raymond 
Concrete Pile Co., at Syracuse, N.Y., died 
on February 18. He had been associated 
with the firm as sales engineer and district 
manager of the Cleveland territory from 
1920 to 1932, and was in the New York City 
and Syracuse areas from 1946 until his 
death. Intermittently Mr. Johnson was 
engaged as a manufacturer's representative 
and president of the Johnson Foundation 
Co. He had studied at Franklin Union 


Henry Leser ( M. '28), age 76, retired engi 
neer of Indianapolis, Ind., died in that city 
on February 18. From 1906 until his re 
tirement in 1929, Mr. Leser was engaged in 
subway construction work in New York 
City holding the positions of assistant engi 
neer and resident engineer with the Man 
hattan Elevated Railway and Subway Divi 
sion, the Interborough Rapid Transit Co., 
and the Brooklyn City Railroad Co. Ear- 
lier he was with the Pittsburgh, Cincinnati, 
Chicago & St. Louis Railroad for six years 


Frank Stanley Parker (A.M 
consulting engineer, architect, and senior 
partner in the firm of Frank S. Parker 
Associates, New York, N.Y., died while en 
route to a meeting of the New York State 
Department of Conservation at Albany, on 
March 2. He was a member of a three-man 
board of advisers to the New York State 


(Continued on page 94) 
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Was it relining the failing sewer; threading the cracked 
pipe; replacing the disjointed structure; or installing an 
Armco Sewer in a brand-new installation? Fact is, they 
all saved plenty of money. But considering original costs, 
the new Armco Sewer will save much more through the 
years. 

The new Armco Pipe will be faced with the same 
hazards that were disastrous to the other structures. But 
because of the flexible strength of corrugated metal, there 
is no danger of cracking. Positive bolted connections 
eliminate disjointing. And with Armco AsBEsTOS-BONDED 
Pipe, the corrosive sewage will not cause damage. A long 
life for the new Armco Sewer is assured. 

No two sewer problems are alike. But Armco can sup- 
ply a structure to solve practically all of them. Armco 
Corrugated Metal Pipe and Pipe-Arch are recommended 
for normal sewer use; AsBesTos-BoNDeD Pipe and Pipe- 
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Relining failing sewer in Wisconsin 


rt in California 


Arch for severe corrosion problems; MULTI-PLATE Pipe, 
Arch and Pipe-Arch for large area requirements. For sizes 
and other factual details, write us. Armco Drainage & 
Metal Products, Inc., 1394 Curtis Street, Middletown, 
Ohio. Subsidiary of Armco Steel Corporation, In Canada: 
Write Guelph, Ontario. Export: The Armco Interna- 
tional Corporation. 


\ ours / 
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Armco Sewer 
Structures 


a 
a) 

4 Installing new Armco sewer in Ohio Replacing disjointed sewe 
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Deceased 


(Continued from page 92) 

Commissioner of Conservation. Known 
for his early work in the design of reinforced 
concrete buildings, Mr. Parker maintained 
offices in New York since 1021 


Emile George Perrot (M. ‘11), age 81, 
architect and engineer engaged in private 
practice in Philadelphia, Pa., since 1920, 
died on February 7. A pioneer in the field 
of reinforced concrete, Mr. Perrot was the 
author of numerous articles and the designer 
of such industrial buildings as the American 
Viscose Co. plant at Marcus Hook, Pa., and 
the Victor Talking Machine Co., Camden, 
N.J. While a partner in the firm of Bal- 
linger & Perrot (1901-1920), he developed 
and patented the unit girder frame system of 
reinforced concrete, which was officially 
adopted by the U.S. government. Mr 
Perrot was an alumnus of the University of 
Pennsylvania 


John Stearns (M. °33), age 72, execu 
tive assistant in the office of the manager 


and director of services of Hughes Aircraft 
Co., Culver City, Calif, died in Los Angeles, 


NEWS OF 
ENGINEERS 


Paul W. Abeles, consulting engineer and 
graduate lecturer on prestressed concrete 
in the Brixton School of Building, London, 
began his second lecture tour on prestressed 
conerete in the United States at the Univer 
sity of California on March |. His six 
week tour of a dozen engineering colleges 
will end at Northeastern University on 
April 15 


Gordon D. Anderson associated with 
James A. Lindsey, of Hutchinson, Minn, in 
+ general civil engineering practice with 
headquarters in Hutchinson. Mr. Anderson 
is a 1950 engineering graduate of the Univer 
sity of Minnesota and has had experience 
with Hitchcock & Estabrook, Inc, Minne 
apolis, and the Minneapolis regional office 
of the U.S. Fish and Wildlife Service 


M. D. Morris, for the past five years asso 
ciated with Soiltest, Inc., of Chicago, in a 
sales engineering capacity, has been ap 
pointed Eastern representative for the com 
pany. He has his headquarters at 545 Fifth 
Avenue, New York, N.Y 


Frank Neumann, who retired in August 
as chief of the Seismological Branch of the 
U.S. Coast and Geodetic Survey, is now 
serving as director of the Seismological 
Station of the University of Washington 


George B. Bodwell, president of Bodwell 
Lemmon Co., Cleveland, Ohio, was recently 
named president of the Cuyahoga Composi- 
tion Roofer's Association 
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Prior to joining Hughes in 
1942, Mr. Stearns construction 
superintendent for the J. G. White Engi- 
neering Corp., New York, and Mesmer & 
Rice, Los Angeles; vice-president of Frank 
Couzens Inc., Birmingham, Mich.; and 
resident and division engineer for the 
Metropolitan Water District of Southern 
Cclifornia. Mr. Stearns was a graduate of 
Cornell University 


John Dickson Stevenson (M_. °25), age 72, 
since 1045 chief engineer of the Pittsburgh 
(Pa.) Department of Public Works, and an 
alumnus of Rensselaer Polytechnic Insti 
tute, died in Pittsburgh on October 28 
Except for brief engagements with county 
and state agencies, Mr. Stevenson had been 
with the Department of Public Works since 
1906. Joining the department as an inspec- 
tor in the filtration division of the Water 
Bureau, he director of the 
Bureau of Engineering in 1936 and assistant 
chief engineer in 1942 


Albert Maser Traugott (M. ‘22), age 71, 
who retired in 1949 as chief engineer of the 
Virginian Railway Co., Norfolk, Va., after 
22 vears in the position, died in Norfolk, on 


on January 21 
was a 


advanced to 


Donald P. Barnes, who has been on the 
staff of Knappen Tippetts Abbett McCarthy 
since 1952, first in Athens, and more re- 
cently in Rangoon, 
Burma, is currently 
serving a two-year 
term as technical ad 
viser to the Prime 
Minister's Economic 
and Social Board, a 
Burmese cabinet 
group charged with 
general responsibili- 
ties for action on the 
various works proj- 
ects. A former edi- 
tor of Civi ENor- 
NEERING, Mr. Barnes 
was ordered to duty with the Secretary 
of the Air Force shortly after the out- 
break of the Korean War and participated 
in special studies of Air Force installations 
in the United Kingdom. He then served 
with the rank of colonel, as Director of 
Ground Defense for the 3rd Air Force and 
Director of Security in the 7th Air Division 


Donald P. Barnes 


Joseph A. Courter, president of Courter 
& Co, Inc., New York, N.Y., was elected 
vice-president of the Building Trades Em 
ployers’ Association at the organization's 
recent annual meeting in New York 


Robert S. Holmes has resigned his posi- 
tion as deputy director of the engineering 
services division of the Federal Civil De- 
fense Administration, Washington, D.C, to 
assume new duties as executive assistant to 
the president of Wald Industries, Inc., 
Huntingdon, Pa. 


John W. Dixon, director of project plan- 
ning for the U.S. Bureau of Reclamation, 
Washington, D.C, has been assigned by the 
Secretary-General of the United Nations to 


January |. He was connected with the 
Virginian line since 1903, beginning as a 
rodman and advancing to division engineer 
in 1913, assistant chief in 1920 and chief 
engineer in 1927. He attended Purdue 
University 


Alden Wells (M. '47), age 67, deputy 
manager and chief engineer of the Bureau of 
Public Works, Metropolitan District, Hart 
ford, Conn., died in that city on January 14 
A graduate of Yale University in 1907, Mr 
Wells entered the Hartford municipal ser- 
vice in 1909. He had been assistant engi- 
neer, division engineer, deputy manager and 
(since 1948) chief engineer. 


Charles A. Winston ( M. '27), age 86, since 
1921 a member of Freeman & Winston, civil 
and consulting engineers of West Orange, 
N.]J., specialists in land surveying, died at 
Montclair, N.J., on January 22. Mr 
Winston served as town engineer of West 
Orange from 1916 to 1921, and of Livingston 
from 1923 to 1931. Early in his career he 
was in the city engineer's office in Passaic, 
and served as chief engineer for V. J. Hedden 
Sons Co., Newark, and W. H. Fissell & Co., 
New York. 


study aspects of the utilization of Jordan 
water resources 


H. P. Burrell, for the past 16 years chief 
engineer for the Western Foundation Co., 
New York, N_Y., has been appointed to the 
newly-created post of special consultant to 
the Franki Foundation Co., of New York, 
Philadelphia and Pittsburgh. Major Bur- 
rell will make his headquarters in the com- 
pany’s New York office at 114 East 40th 
Street 


Lewis B. McCammon, until recently 
structural designer for C. F. Braun and Co, 
Alhambra, Calif., and a lecturer at the Uni 
versity of California, has been appointed 
to the staff of the Civil Engineering Depart 
ment at Northwestern University. Previ 
ously he was assistant professor of civil 
engineering at Purdue University where he 
received a doctorate in structural engineer 
ing 


Herman F. Bahmeier, construction engi- 
neer for the Bureau of Reclamation at 
Sacramento, Calif., has gone to Australia as 
head of a six-man team of Bureau engineers, 
beginning two-year assignments to advise 
the government on the Snowy Mountains 
hydroelectric project. A 40-year veteran 
in the water engineering field, Mr. Bahmeier 
has been with the Bureau since 1930, and 
was last in charge of construction of the 
Folsom Powerplant, Nimbus Dam and 
Powerplant, and the Sly Park Dam. Among 
those accompanying Mr. Bahmeier are 


Elmo C. Higginson and Richard B. Ward. 


Raymond J. Rosenberger recently re 
signed as head of the contract and specifica 
tion department of the Cleveland branch 
of the J. E. Greiner Co., Baltimore, Md_., 
to take the post of manager of a new Cleve- 
land office for Gilbert Associates, Inc., Read- 

Continued on page 97) 
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Toledo 


Prefers 


Concrete 


Pressure Pipe 


Toledo engineers prefer concrete pressure 
pipe for the city’s water supply mains. In 
1948 an 8,600-foot installation, known 
as the Bancroft Street Crosstown Main, 
was completed. Since then 24”, 36”, 48” 
and 72” concrete pressure pipe has been 
used in major additions to the city’s water 
supply system. Just recently contracts 
have been signed by Lucas County au- 
thorities and work is in progress on addi- 


Member companies manufacture 
concrete pressure pipe 
in accordance with 
nationally recognized specifications 


PRESS 


SURE 


tional projects in the Toledo area, involv- 
ing 16” and 24” pipe. 

There are a number of reasons for 
Toledo’s increasing use of concrete pres- 
sure pipe. Sustained high-carrying capac- 
ity and long life are two of the most 
important. Another is low maintenance 
cost. The original cost is also low and in- 
stallation is accomplished quickly and 
easily. 

Talk to Toledo engineers when you 
plan your next water line. You'll learn 
why they like concrete pressure pipe — 
not only for transmission lines, but for 
city distribution mains as well. 


AMERICAN CONCRETE 
PRESSURE PIPE 
ASSOCIATION 
228 North LaSalle Street 
Chicago 1, Illinois 


WATER FOR GENERATIONS TO COME 
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| WaT Sensitive | 
SURVEYING , 


FOR CONCRETE RESTORATION — 


W&T Altimeter Survey 
saves time and menay by 
eliminating lines of sight. 


WALLACE & TIERNAN 
‘INSTRUMENTS AND ELECTRICAL MECHANISMS 
BeHeville9,N.J 
In Wallace & Tiernan Prodects ltd. Box 54, Terento 13 


Complete service and equipment for 


SWIMMING 


Engineers . . 
. . send today for our complete pool booklets 


. and supply catalogs showing the complete line 
nccify WwW E S T E R N of quality swimming pool supplies 


. and equipment. 
You're sure of fully responsible performance 4 
when you specify Western Waterproofing 
Company ... assured by trained specialists, SUPPLIES 
sound engineering methods, specially pre- . Write for 
pared, proven materials, and more than * @ EQUIPMENT free pool 
35 years’ experience. booklet 
Western Waterproofing Company services ENGINEERING 
e equipment 
@ Weather ond Water . catalog 
estoration 
e name of our 
NO MATERIALS FOR SALE — NATION-WIDE SERVICE bd 
wwecific data on your fields, write: 
@ MAINTENANCE 
Wrst tenia pool equipment co. 


2516 Eighth Court, North—Birmingham, Alabama 
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AND GUN-APPLIED CONCRETE 
—1000 te 6000 FT. 
4 —1000 to 15000 FT. 
Write today for od formation. A-100 
— 


News of Engineers 

(Continued from page 94) 

ing Pa. Mr. Rosenberger’s new address is 
810 United Building, 2012 West 25th St., 
Cleveland, Ohio 


Jacob L. Crane resigned, effective March 
26, as assistant to the administrator in 
charge of the International Housing Staff of 
the Housing and Home Finance Agency, in 
order to resume private practice in Wash- 
ington, D. C., as a 
consulting engineer 
specializing in hous 
ing and city planning 
Mr. Crane has been 
with the federal gov- 
ernment continuously 
since 1938, devoting 
all his time to housing 
problems. Prior to 
that he had been in 
private practice, act 
ing as planning and 
engineering consult Jacob L. Crane 
ant to 60 American 
cities and numerous government and inter 
national organizations. His final assign 
ment for the HHFA was as a member of the 
U_S. delegation to the Tenth Inter-American 
Conference of the Organization of American 
States at Caracas, Venezuela 


Henry H. Vor Spreckelsen has been ap- 
pointed to the Conover-Mast publications 
staff as equipment development editor of 
“Construction Equipment." A Cooper 
Union engineering graduate, Mr. Von 
Spreckelsen has had experience in public 
and commercial construction with the 
Frederic R. Harris Co., Inc., and the Fraioli- 
Blum-Yesselman Co., both of New York. 


Harry L. Tooker, structural and civil engi- 
neer for the Ambursen Engineering Corp., 
Houston, Tex., announces his entrance into 
private practice under the firm name of the 
Tooker Engineering Co., consulting engi 
neers, with offices at 515 West I1th St., 
Houston 


William R. Moore has opened a consult- 
ing and sales engineering office in Madrid, 
Spain. He has been abroad for several 
years as senior engineer for CMEA, an 
overseas construction engineering group, 
with headquarters in Paris 


G. Robert Koch has joined the firm of 
Sanderson & Porter, engineers and construc 
tors of New York, as hydro-engineer on the 
St. Lawrence River power project. He was 
formerly connected with Corbett, Tinghir & 
Co., Inc., North Bergen, N_J., as a designer 
of hydroelectric power plants 


Alfred W. Maner has been named assist- 
ant testing engineer for the Virginia State 
Department of Highways at Richmond 
Connected with the department for several 
years, Mr. Maner was previously highway 
research engineer in the soils laboratory of 
the Virginia Council of Highway Investiga- 
tion and Research, 


Frank L. Weaver has been granted a 
leave of absence from his post as chief of the 
Division of River Basins, Bureau of Power, 
Federal Power Commission, at the requesc of 
the Hoover Commission on Organization of 
the Executive Branch of the Government, 


(Continued on page 98) 


CIVIL ENGINEERING ¢ April 1954 


Anywhere - in harbors or 
undeveloped areas—in faster time 
with|sizable savings in money! 


Completed structure August 28, 1952, 
six months ajter coniract was signed, 


This is the story of the 
De LONG DOCK 


APRIL 18, 1952. 

First dock section, 82° by 377 
ready for launching. 

Dock sections were economically 
fabricated at an Orange, Texas 
shipyard and launched for 
towing to dock site. 


Prefabricated to required size and 


strength at shipyard. 


MAY 21, 1952. 

First dock section, arriving 
at site on Orinoco River, 
after being towed across 
3,000 miles of ocean. 


First section loaded with its own caissons 
and all erection gear and equipment 
required for project. 


MAY 22, 1952. 

Crane placing 6 ft. diam., 

100 ft. long steel caissons in 
wells fitted with Airjacks. 
Crane, Airjacks and 

other equipment were later 
transferred to second and third 
sections for erection purposes. 
Elevation of dock can be 
regulated to 1/32 of an inch. 


After caissons are placed, De Long Air- 
jocks working raise dock 
section to desired elevation 


A week after arrival at 

Orinoco Mining Company’s site 
on the Orinoco River, Venezuela, 
first dock section berths ship, 
and unloading of cargo begins. 
Two additional units make 

this pier 1,130 ft. long, 82 ft. wide, 
and 15 ft. deep, shown above. 


No special foundation preparation; no 
cofferdams. High tides, swift water no 
obstacle. De Long Docks can be erected 
under any field conditions. 


Write today for illustrated booklet which describes 
the advantages offered only by the De Long Dock, 


ENGINEERS AND CONSTRUCTORS 
29 Broadway, New York 6, N. Y. 
Phone: HAnover 2-1275 * Cable: DELONGDOCK 
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of Engineers 


and is now acting as its special technical 
adviser on power on the Task Force on 


Water Resources and Power 
operations and director of tunnels and 


bridges for the Port 
of New York Author- 
ity, plans to retire on 
July 31. Mr. Wilson, 
who went to the Au- 
thority in 1922, has 
been assistant to the 
chief engineer, man 
ager of the traffic and 
transportation de 
partment, deputy 
manager, and assist 
ant to the general 
manager in charge of 
operations and port 
development. In 1952, he was awarded 
the Distinguished Service Medal and cited 
as “a vital force in the successful operation 
of the Port of New York Authority."’ 
Charles H. Taylor has been named to succeed 


him as director of tunnels and bridges 


Richard H. Gould is now a member of the 
Chicago engineering firm, Greeley and Han 
sen. For the past 25 years Mr. Gould has ' 
been director of the Division of Sewage Dis 
posal of the New York City Department of 
Pubitic Works 


Thomas G. Harton, lieutenant colonel, 
U.S. Army Corps of Engineers, recently 
completed a tour of duty as post engineer at 
the Redstone Arsenal, Huntsville, Ala , and 
has been assigned to the Far East Command 


Billings Wilson 


W. Orme Hiltabidie, who joined the firm 
of Chas. H. Tompkins Co., Washington, 
D.C., in 1952 following his retirement from 
the U.S. Navy Civil Engineering Corps, has 
been advanced from assistant to the presi 
dent to vice-president in the company 


Donald C. Hulbert recently resigned as 
associate harbor engineer for the Port of 
San Diego (Calif.) to take a position with 
the St. John Engineering Co., North Holly- 
Naylor light-weight pipe is right at home on construction jobs wood, Calif 


like this dredging operation which is paving the way for hydro- 


N. H. Collisson, since 1951 general man 
electric power in Alaska. ager of the Olin Cellophane Division, Olin 
Industries, Inc, Pis 
gah Forest, N.C., has 
been promoted to 
vice-president for op 
erations and will ad 
minister the film, 
paper, forest products 
and electrical divi 
sions. He is former 
chief of the ECA mis 
sion to Germany, and 
special assistant to 
the Secretary of the 
Interior. During 
World War II, he 
served in the Navy for five years, advancing 
to captain 


This distinctive lockseam-spiralwelded pipe provides the extra 


strength for heavy duty service, yet its light-weight assures easy 


handling and installation. 


Find out today how well Naylor pipe can fit into your opera- 


tions—whether you need high or low pressure air or water lines. 
Ask for Bulletin No. 507. 


| N. H. Collisson 


Robert Zaborowski, manager of the archi 

tectural and engineering branch of the New 

Naylor Pipe Company + 1281 East 92nd Street, Chicago 19, Iilinois ollice of Roberts & Schacfer Co, Chi 


cago, Ill, has been appointed a vice-president 
Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York of operation 
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Non-ASCE Meetings 


American Water Works Association. 
The 74th annual convention of the AWWA 
will take place in the Seattle ( Wash.) 
Auditorium, May 23-28 

American Welding Society. The Ameri 
can Welding Society will stage its second 
Welding and Allied Industry Exposition at 
the Memorial Auditorium, Buffalo, N.Y., 
May 57. Its national spring technical 
meeting will be held at the Hotel Statler in 
the same city, May 4-7 


Basic Materials Conference. The Busic 
Materials Exposition and Conference will 
be held at the International Amphitheatre, 
Chicago, IIL, May 17-20 


Chi Epsilon. A joint meeting of the 
Brooklyn Polytechnic Chapter and the 
Metropolitan New York Alumni Chapter 
will be held in the Civil Engineering De- 
partment of the Polytechnic Institute of 
Brooklyn, May 5, 7:30 p.m 


Ninth Annual Industrial Engineering 
Conference. “Creative Thinking and 
Techniques” will be the theme of the forth 
coming Ninth Annual Industrial Engineer- 
ing Conference, at the Hotel Statler, New 
York, N.Y., April 29-30. Co-sponsors are 
the Society for Advancement of Management 
and the American Society of Mechanical 
Engineers 

Regional Technical Conference on Water 
Resources Development. Under the aus 
pices of the United Nations’ Economic 
Commission for Asia and the Far East, a 
regional technical conference on water re 
sources development will be held in Tokyo, 
Japan, May 17-22. A four-day technical 
excursion of various Japanese river basin 
development projects will follow the con- 
ference. 

Second Annual Conference on Road and 
Street Traffic Control. The campus of 
Purdue University, Lafayette, Ind., will be 
the scene of the Second Annual Conference 
on Road and Street Traffic Control, April 
22-23, which is jointly sponsored by the 
university, the Indiana section of the 
Institute of Traffic Engineers, and the 
Indiana City Engineers Association. 


Society of Automotive Engineers. lea 
tured at the National Aeronautics Meeting 
of the SAE, to be held at the Hotel Statler, 
New York, N.Y., April 12-15, will be an 
aeronautic production forum and aircraft 
engineering display. 


Southern Industrial Wastes Conference. 
Joint sponsors of the Southern Industrial 
Wastes Conference at the Hotel Shamrock, 
Houston, Tex., April 21-23, are the Manu- 
facturing Chemists Association, the 
Southern Association of Science and In- 
dustry, Inc., and the Texas Chemical 
Council 

Steel Joist Institute. Annual meeting at 
the Boca Raton Club, Boca Raton, Fla, 
May 4. 


Wire Reinforcement Institute. Head 
quarters for the annual spring meeting of 
the Wire Reinforcement Institute, Inc., will 
be the Boca Raton Club, Boca Raton, Fla., 
May 3. 
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Here’s the 
Answer to the 
3 Big Headaches 
in Transits... 


Model No. 50 


Dirt... Wear. . . Repair—the three big 
troubles that impair every transit and level 
unless it’s a Brunson. Dirt that gets be- 
tween movable parts and causes binding. 
Wear from friction between movable parts 
that starts reducing accuracy from the day 
you first use the instrument. Costly main- 
tenance to overcome the effects of dirt and 
wear. 

Brunson has the answer to all three 
factors: dustproof, ball bearing construc- 
tion. Dust is sealed out, the lubricant 
sealed in, and wear is practically elimi- 
nated by the smooth ball bearing action. 
That's why only Brunson instruments 
maintain their accuracy for years without 
costly routine maintenance. 

4 EPAI @ Brunson instruments are the new stand- 
ard of excellence— yet they cost no more. 


Write today— you'll be glad you did. 


DISTRIBUTED EXCLUSIVELY BY 


—_ Everything for the Engineer and Draftsman 


CHARLES BRUNING COMPANY, INC. © 4700 MONTROSE AVENUE © CHICAGO 41, ILLINOIS 
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RECENT 
BOOKS 


Applied Elasticity 


A textbook for graduate courses by Chi-Teh 
Wang, intended to perform two major functions 
To provide the student with the necessary funda 
mental theoretical knowledge so that he will be able 
to formulate any problem occurring in the classical 

| theory of elasticity; and to acquaint him with the 
| most useful analytical and numerical methods for 
solving any such formulated probiem| (McGraw- 
Hill Book Co., Inc, 330 W. 42nd St., New York 36, 
N.¥Y., 1953. 357 pp., $8.) 


Construction Methods and Machinery 


In this book the principles of scientific manage- 
ment are applied to construction work. Part one 
treats planning of operations, control of work for 
maximum production, and economics of equip- 
ment—-selection, costs, depreciation, etc. Part two 
discusses the fundamentals and economical utiliza- 
tion of machinery for power, transportation, hoist 
ing and conveying, and pumping. Ia the third 
part--about half the book —methods of conducting 
specific operations are described and evaluated 
H. Kellog is the author (Prentice-Hall, 70 
Fifth New York, N Y., 1954. 415 pp., $10.) 


Design and Operation of Septic Tanks 
Third European Seminar for Sanitary Engi- 
neers, 1952 
A collection of papers on the treatment and dis- 
posal of domestic sewage in unsewered areas, with 
special reference to Europe. The papers, Mono 
| graph Series, No. 18, cover health considerations 
design of small sewage plants, a study of the effec 
tiveness of treatment in small plants, a review of 
septic tanks and smal! plants in Switzerland, and a 
comparative study of septic tanks. There is also a 
selective bibliography (World Health Organiza 
| tion, Geneva Available in United States from 
| Columbia University Press, 2060 Broadway, New 
York 27, N.V., 1953. 122 pp., $1.50.) 


Design in Structural Steel 


With its emphasis on real structures and practical 
problems of design in steel, this text, by John E 

| Lothers, will be useful to both practicing engineers 
and students. It begins with consideration of struc 
tural members and connections, covers base- plates 
built-up beams and plate girders, roof trusses, and 
industrial building bents, and concludes with a 
chapter on steel bridges Many practical problems 
are given. (Prentice-Hall, Inc , 70 Fifth Ave, New 
York, 1953. 454 pp., $10.) 


You'll have full information on cost-cutting doors for every need in 
this new 1954 Kinnear catalog. 


It gives you full, up-to-the-minute information on how to save Principles of Numerical Analysis 
maximum space, cut costs, boost efficiency and get more protection 
at doorways in old or new buildings. In addition to complete data matical principles upon which many computing 
on Kinnear Steel Rolling Doors — the doors with the famous, Kinnear- (Continued on page 106) 


originated curtain of interlocking steel slats—it tells all about Kinnear 

Steel Rolling Fire Doors, sectional-type Kinnear R6OL-TOP Doors, and 
the protective Kinnear Steel Rolling Grilles. Write for your FREE | Library Services 
copy TODAY! Engineering Societies Library books may 
be borrowed by mail by ASCE members 


OSAVING WAYS DOORWAYS ime KINNEAR reper 

Manufacturing Compan vide copies of ony, Wome 


collection. Address inquiries to Ralph H. 
Phelps, Director, Engineering Societies 
Library, 33 West 39th Street, New York 
18, NLY. 


1080-90 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Ave., Son Francisco 24, Calif. 


FACTORIES: 


Offices and Agents in Principal Cities 
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Price Pressure Pipe meets every one of the “Big 3” re- 
quirements for an ideal water supply line: /ong /ife, 
great strength and sustained high carrying capacity. 
Many cities have learned this. 

Typical are: 


wants a pipe Louisville, Ky. 
Cleveland, Ohio 


that meets the Miami, Fla. 


> Rochester, N. Y. 
Big a Dayton, Ohio 


Saginaw, Mich. 

Now some of the nation’s biggest industries are 
picking Price Pipe for their own water systems. One 
of the nation’s famous soup companies just installed 
7,000 feet of 20-inch Price Pipe at their Ohio plant. 
In Cincinnati, the Southwestern Ohio Water Company 
(operated by Mill Creek Industries) is using 19 miles 
of Price Pipe. 

In Louisville, the pressure sewer system for the Ford 
Motor Company includes 16, 20, 24, 30, 36, 42 and 
48 inch Price Pipe. 

Study the advantages of Price Pipe for any type 
of water supply or pressure sewer line. Phone or 
write for all the facts today. 


1809 East Monument Ave. * Dayton 1, Ohio 


Concrete Pressure Pipe for Water Supply, Subaqueous, Pressure Sewer and Culvert Installations 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


Men Available 


ASCE, 38, licensed pro 
fessional engineer West Point graduate, com 
manded combat engineer battalions World War 
Il; @ years’ major oi! company in charge of capital 
and expense budgets sales supervisor supernn 
tendent, plants and terminals, divimon engineer 
in charge of construction and maintenance 
040 


CONSTRUCTION SUPRRINTENDENT; A M 
ASCE graduate and registered civil engineer, 
married, 46, 6 years on power plants, 15 years on 
airbase, papermill, warehouse depot, etc Capa 


ble of assuming full charge 60,000 kw steam elec 
tric pliant of comparable project C041 832 
Chicago 


Cost tn Heavy Con 
srevctrion, | M ASCE, 44, civil engineering 
graduate ) years’ office, 2 years’ field, experi 
enced in excavation, conerete and foundation 
work Have done estimating, cost analysis 
expediting, purchasing and closing with sub 
contractors Can estimate field costs Location 
preferred, New Vork City, Long Island and West 
chester, 


Hvyowautics A M ASCE. BSCE, 
31, varied experience in municipal and utilities 
engineering, underwater demolition, naval ad 
ministration, hydraulics research engineering 
Presently French government fellow 


University of Toulouse. in hydraulics and fluid 


Desi 


Work on the engineering 
and design of steel and 
reinforced concrete struc- 
tures for oil-refinerics and 
chemical plants. 


C F BRAUN & CO 


Engineers © Constructors 
1000 SOUTH FREMONT 
ALHAMBRA 


CALIFORNIA 


8 W. 40th ST.| 84 E. RANDOLPH ST.| 100 FARNSWORTH AVE. 


mechanics 
engineering methods 


ACSM 


veys an 
experience 
surveying position 
c-o44 


Engineers 


engineering firm, 7'/+ years 
continental United States C045 


J. M ASCE; BSAE,; 31; married; 
perience on steel sales, design fabrication and 
erection Also experienced on all phases 
general construction, calling on and working with 
architects, engineers and contractors 


DETROIT 
57 POST ST. 


Civm Enocinerr; JM ASCE; 


BSCE; 32, married 


construction surveying 


Execerive, Cater Enctneer 


Project Enoineer, M ASCE; 58, Corps of 
U S Army 27'/+ years, retired 1946, 
executive and project engineer in charge of im 
portant work for established midwest consulting 
Location preferred, 


SAntrarRy student chapter member 
ASCE; 40; married; degrees in biology and civil 
engineering, registered 
of sewage treatment plants, water supply systems 
hydraulic and waterfront structures 
assignment preferred but will consider attractive 
offer anywhere 


Available July 1 


ARCHITRCTURAL 


SAN FRANCISCO 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates 
established to maintain an efficient non- 
profit personnel service-are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who ad- 
vertise in these columns. All applications 
should be addressed to the key numbers 
indicated and mailed to the New York 
ce. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperati societies at 
a subscription rate of $3. per quarter 


Knowledge of French language and 
Desires permanent posi 
tion with American firm, preferring France or 
French colonies C-043 


member 
14 years’ experi 
ence in surveying and mapping including topo- 
graphic mapping, property surveys, control sur 
supervising 
Desires teaching job or responsible 
Location preferred, West 


Experienced in design 


Foreign 


AND om Sates Enoineer; 
5 years’ ex 


Desires 


or $12 per annum, payable in advance. 


permanent position with responsibilities, Loca- 
tion preferred, Rocky Mountain region and West 
C-047.522.A 6 San Francisco 


Enotnenr; J M ASCE: 29; mar 
ried; BSCE; engineerin training; 4 years’ ex 
perience in public health engineering, industrial 
wastes treatment. recovery, control, by-products 
production and plant sanitation Requires re 
sponsible position with future; prefers industrial 
or limited sales position commensurate with 
experience. 


Crvm |] M ASCE: 23. single; 
BSCE 1952, 16 months’ construction and ad 
ministration with aviation engineers in Alaska 
Available in April upon release from Corps of 
Engineers, U S Army Desires responsible 
work in construction and or design Location 
preferred, Northeast 


Positions Available 


MANAGING Eprroer for civil engineering pub- 
lication, under 30. civil engineering degree. Will 
be responsible for conceiving, developing and 
programming as well as editing § Will carry out 
a college promotion program with 140 civil en 
gineering colleges, including exhibits, and teach 
ing aids such as manuals, handbooks and infor 
mation for speeches. Location, Midwest. Y-9218 


Construction Cost Esrimaror, age 30, with 
some tax and accounting background for prepa 
ration and review of property tax returns and 


WANTED 


Civil Engineering 
Graduates 


for Turnpike work in the 
Middle West 


with experience in the following 
classifications: 


Structural Designers 
Material and Soils 
Engineers 


Inspectors 


Mail experience record with 


salary required to: 


HAZELET & ERDAL 


53 W. Jackson Bivd. 
Chicago 4, Illinois 


WANTED 
BY 
CONSULTING 

FIRM 


Traffic Engineer 
B.S. in Civil Engineering 
Education in Traffic Engi- 
neering 
or 
B.S. in Civil Engineering 
Minimum 3 years experi- 
ence on Traffic Surveys 
and Planning. 


Send complete resume— 
references, salary re- 
quiremen’s and date of 
availability with first 
letter. All replies to Box 
232. 


Civil Engineering 
33 West 39th Street 
New York 18, N. Y. 
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HIGHWAY DESIGN 
ENGINEER 


Degree. Minimum 5 years 
responsible work on over- 
all design and planning 
of highways. 


MUNICIPAL ENGINEER 


Degree. Minimum 5 years 
responsible work on over- 
all design and planning 
of city streets. 


SPECIFICATION WRITER 


Degree. Responsible ex- 
perience in writing speci- 
fications for heavy civil 
engineering work. Must 
have ability to correlate 
specifications for inciden- 
tal architectural, mech- 
anical and electrical 
phases of work into com- 
pleted specifications. 


ARCHITECTURAL 
DRAFTSMAN 


Minimum 5 years experi- 
ence. Preferably in in- 
dustrial plant design. 
Submit complete resume. 
Salary requirements, ref- 
erences and date of 
availability with first 
letter. All replies to Box 
231 


Civil Engineering 
33 West 39th Street 
New York 18, N. Y. 
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payment reviews, and also to interpret property 
tax laws, court decisions and administrative 
rulings. Some traveling Salary, $5,000 a year 
Location, New York, N.Y. Y-9208 


Crvm with sanitary engineering 
experience covering water works, pipelines or 
municipal engineering for water waste surveys 
and distribution studies of municipal water sys- 
tems. Salary open. Locations, United States 
and Canada. Y-9478 


Santtary Enorneer, licensed or eligible for 
examination for license to practice professional 
engineering in New York State. Degree in 
sanitary or public health engineering and 4 years’ 
public health engineering experience; or, degree 
in civil or chemical engineering and 6 years’ 
public health engineering experience; or, any 
combination of education, experience and train 
ing which is determined to be the equivalent of 
eit of the above. Location, New Vork State 

Enoineer, 40-45, 15 years’ 
minimum experience in building construction as 
engineering designer and building architect 
Should have BS degree in architecture, architec- 
tural engineering, or civil engineering. Should be 
registered architect with knowledge of building 
engineering, design, construction and alteration 
Drafting plans and setting up specifications. Co 
ordination and direction of construction work 
Salary open. Location, New Jersey. Y-9562 


Srrucrurat Encineer, about 40, professional 
CE license in New Vork State; must have ex- 
perience in structural steel fabrication and erec 
tion. Salary, $9,000-$10,000 a year. Location, 
New York State Y-0644 


Enoineers. (a) Sanitary Engineer, graduate, 
with experience in sanitary, civil or public health 
engineering Must be registered engineer, or 
eligible for registration in State of Vermont 
Will conduct investigations and inspections on 
such problems as condition of water supplies, 
treatment of sewage, the extent of stream and 
lake pollution, ete. Conduct research and sur 
veys on sanitation problems; advise and consult 
with city and town officials, etc. Salary, $3,354 
$5,044 a year depending on training and experi 
ence. (5) Industrial Hygiene Engineer, grad- 
uate, experienced in the field of industrial hy 
giene. Must be registered engineer Will or 
ganize and conduct difficult engineering studies 
and investigations in the field of industrial hy 
giene and perform related work; make inspec 
tions of industrial plants; prepare reports; make 
recommendations, etc Salary, $3,354- 85,044 a 
year depending on training and experience 
Location, Vermont. Y-0724 


TRACHING PRRSONNREL (4) Professor in civil 
engineering. Duties involve teaching structural 
design in concrete, steel and timber and mechan 
ics of materials. Desire registered professional 
engineer associated with ASCE Salary open 
Starts September 1954 (6) Professor in civil 
engineering to teach surveying, soil and fluid 
mechanics, statics, and highways Registered 
professional engineer desired Salary open 
Starts September 1954. Location, Ohio Y-09733 


Crivit on STRUCTURAL ENGINEERS, recent grad 
uates or with practical experience in structural 
design work, for company engaged in the design 
of steam electric power plants and industrial de 
velopments, including test facilities for jet en 
gines Work involves determining general struc 
tural requirements including site develop 
ment, interior layouts, foundations and building 
superstructure Prepares working drawings 
specifications and estimates for these projects 
Salary open. Location, Massachusetts. V-0757 


Crrvy capable of assuming all the 
duties and responsibilities of municipal engineer 
ing. Location, Texas. Y-0762 


Municipal EnGineer, young, with a few 
years’ experience in municipal work Will work 
on a wide variety of projects, including engineer 
ing design, improvement of operating methods 
ete. Location, New Jersey V-9773 


Ewotwneers. (a) Party Chiefs, to establish 
accurate control lines and points, computing and 
stake out of highway curves,ete Salary, $5,400 
$6,000 a year (6) Instrument men experienced 
in the operating of transits and levels on all 
survey work related to super highway and turn 
pike design and construction. Salary, $4,500 
$4,800 a year (¢) Rodmen and/or Chainmen 
experienced in the use of plumb bob and tension 
scale in making accurate measurements Salary 
$3,420-$3,780 a year (d) Highway Draftemen 
experienced in highway drafting work including 
alignment topography, drainage structures 
detailiag, computations, plotting cross-sections 
ete. Salary, $3,.052-$4.472 a year Locations 
Florida, Connecticut, Kentucky or Indiana 
Vv .o774 

INSTRUCTOR IN BS degree; 
under 30. No experience required. Knowledge 
of undergraduate statics, dynamics, strength of 
materials, fluid mechanics Beginning September 
1954, to teach undergraduate courses in statics 
dynamics, strength of materials, fluid mechanics 
and to engage in research if available Oppor 
tunity to work toward advanced degree Salary 
may be augmented by summer teaching Salary 
$3,500-$4,000 for 9 months Location, Chicago 
C-1609 
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AIRCRAFT 


ENGINEERS | ff 
With Experience 
WANTED AT 


GRUMMAN 
LAYOUT DESIGNERS 


Airframe Structures 
Equipment Installations 


FLIGHT TESTING 


Planners 
Analysts 


HYDRAULICS 


Systems Design 
Testing 


STRUCTURES 


Stress Analysis 
Static Testing 


RESEARCH 
Computer Engrs. —IMB & REAC 
Vibration & Flutter Engrs. is 


Dynamic Analysis—Systems 
Engrs. 


ARMAMENT INSTALLATION 
AERODYNAMICS 
INSTRUMENTATION 


TOOL ENGINEERS 
FORM DIE DESIGNERS 


Recent Graduates with 
Aeronautical, Mechani- 
cal, Civil or Engineer- 
ing Physics Degrees 


may « qualify. 


Proof of U. S. Citizenship Required 
APPLY IN PERSON 
OR SEND RESUME TO: 
Engineering Personnel Dept. 
INTERVIEWS AT 
Employment Office 


South Oyster Bay Road, ie 
North of Railrood 


Monday thru Friday 
8:30-11:30 AM; 1:30-3:30 PM 


GRUMMAN AIRCRAFT 


Engineering Corp. 
Bethpage, N. Y. 
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sale — as it has for 20 years. 


AMERICA’S LARGEST LINE OF PIPE CLEANING 


ELYRIA, Als 


SAVES MONEY WITH 


Like most typical cities which are care- 
ful with the taxpayers’ money, Elyria, 
Ohio, chose “Flexible” equipment. 
Pictured is their modern “Flexible” 
SeweRoder which takes 9/10ths of the 
usual hard work out of cleaning sewers 
~ works faster and permits “preventa- 
tive maintenance” to be carried on due 
to low cost of operation — without inter- 
ference by the weather. (Some cities 
report cleaning sewers for less than 2¢ 
per foot.) Seen in the picture from left 
to right are Walt Decker and John 
Hovis of the city council, Henry Ault, 
Mayor, Ralph Terry, Safety-Service 
Director, Art of the sewer crew, and 
George Carrick, Superintendent. This city knows 
that “Flexibles” are based on careful study of the 
problem, and that “Flexible” stands behind every 


ON THE JOB for Bryont & 
Detroit. Fennel | ore 
type, with erect imege, 4 levelling 
screws, ete. 


Detweiler, 


HERE'S ACCURACY sotisty the 
most criticol—cerefully bwilt-in by old- 
world craftsmen with generations of skill. 


TRANSIT. “MITAC” 
for reed 
ag, public bubole. ere image. 


works, 
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LEVEL. 
World s only level with split 


Try Fennel Instruments, and we're sure you'll want to buy them. So easy to use. 
So accurate! Contact your nearest dealer for particulars and prices. 
REPAIR SERVICE by Factory-Trained personnel. Dependable, thrifty! 


FENNEL INSTRUMENT CORP. OF AMERICA + 478 Wote: Street, New York 2, WY. 


3786 Durango Ave., Los Angeles 34, 


IN PRINCIPAL CITIES) 
TOOLS AND EQUIPMENT 


CONTACT THESE DEALERS: 


Boise Blueprint Co., 1009 Idaho St. 
Bestea:.. Modern Blueprint Co., 51 Cornhill St. 
Buffalo: Wilder Photo Copy, 22 E. Huron St. 
Chariette: Southerland Biveprt.. 119 W. ist St 
Charieston, W. H. Hill, 1002 Quarrier St 
Chicage:....Crofoot Nielsen, 205 Wacker Dr 
Columbia, $. C.: Capita! Blueprint, 908 Main St 
Detreit:..Ostermann Co., 2222 Woodward Ave. 
Houston: Stanley Siveprint, 1112 McKinney St 
Jackson, Miss.: Neely Biueprt., 220 W. Pear! St 
Lexington: A & E Supply, 601 S. Limestone St 
Lincels, Web.:......Pat Ash, inc., 1211 P. St. 
Leng Beach, Cal.: Krieg & Piazzi, 5303 Vil. Re. 
Memphis: Wray Williams Co., 23 S. Second St. 
Mobile: Bidgood Stationery, 67 St. Francis St. 


New Orieans:...... Copelands, 826 Gravier St. 
Oklahoma City:...... Universal Blueprint Co 
130 N. W. 2nd St 


Philadelphia: Phila. Biueprt., 725 Chestnut St. 
Phoesia:... Scotts Technical, 333 N. Third Ave 
Pittsburgh:. American Biueort., 110 Sixth St 
Portiand, Ore.; |. K. Gill, SW. Sth Ave. & Stark 
Richmend:..W. F. Hobart, 805 E. Franklin St. 
Savennsh:. Andrew Bunn Co. 140 Abercorn St. 
St. Lewis: Commercial Biveprt., 1123 Locust St 
Springfield, Me.: Springfie\d Blueprint & Photo 

417 South Robdberson 
Tolede:...... L. Beckmann Co., 1609 Canton St 
Topeka: Capital City Blueort., 421 Kansas Ave 
Treates:......0 & W Biveprint, 16 Perry St. 
Washiagtes: F. C. Montuori, 2013 K. St., N.W. 


4, 
Write for our FREE Catalog 
SALES 
CORPORATION 
= Ay favor 
—~ 
| 
« 
“THEM” THEODO- UNIVERSAL WYE AND 
| 
FENNEL 
£0 
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Setting Up Forms for Sewage Disposal Tonk, St. Louis County, G. L. Terlton Co., G. C 


Symons Rib panels are used with V-shaped fillers at each 
joint. Sturdy wedge-bolts secure the three pieces together 
and also hold the ties in place. Curved walers (see photo) or 
1” x 6” flat walers (see perspective) may be used for alignment. 


Contractors report savings of $5000.00 on forming costs of 
Sewage Disposal Plants. Engineers are well pleased with the 
smooth finished walls. 


Symons offers a complete engineering service to solve your 
toughest forming problems. Send us the plans for your next 
job and a complete layout and cost sheet will be furnished 
without charge. 


THOWS------ 


CLAMP and MFG. COMPANY 
4291 Wesi Diversey Ave., Dept. D-4, Chicago 39, Iilinois 
Please send me the items checked. 
|] Information regarding Symons Panel Forms 
[-] Information regarding Column Clamps, Shores, Bar Ties 
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Recent Books 


(Continued from page 100) 

methods are based. Directed primarily toward 
high-speed digital computation, the book also 
contains much useful material for “hand’’ computa- 
tien. The author, Alston 8. Householder, covers 
specifically matrices and linear equations, son- 
linear equations, interpolation and other approxi- 
mations, and the Monte Carlo method. (McGraw- 
Hill Book Company, Inc., 330 West 42nd St., 
New Vork 36, N.V.1953. 374 pp., $6.) 


Proceedings of 1953 Conference on Nuclear 
Engineering 

University of California, 
tember 9-11, 1953 


Berkeley, Sep- 


Thirty three contributed papers on nuclear 
power are reprinted under the following subject 
groups: Reactors — power and research; equipment 
for neutron research; ouclear power-plant eco- 


nomics; nuclear kinetics, instrumentation, and con- 
trol, materiais for reactor components, accelerator 
engineering; uses of isotopes and nuclear radiations 
Two special papers deal with a ouclear-power pro- 
gram and metals for reactor-core construction 
(California Book Co., Lid, 2310 Telegraph Ave. 
Berkeley 4, Calif, 19053. 87.50) 


Formulas for Stress and Strain 


A working handbook for machine and structural 
designers by Raymond J. Roark which summarizes 
formulas, facts and principles relating to strength of 
materials. Parts I and I! cover definitions and 
symbols, general principles, methods of stress anal- 
ysis, and the behavior of materials under stress 
Part III, the major section, describes in detail the 
behavior of structural elements under various con 
ditions of loading, with extensive tables of formulas 
for calculating stress, strain, and strength. In this 
edition, new data have been added throughout 
(McGraw-Hill Book Co., 330 West 42nd St.. New 
York 36, N.Y., third edition, 1954. 381 pp., $7.50.) 


CONCRETE 


CONTROLS SET AND REDUCES WATER CONTENT 


WITHOUT INCREASING AIR CONTENT, FOR 
* GREATER UNIFORMITY 

* CRACK RESISTANCE 

* WATER RESISTANCE 

* SURFACE HARDNESS 


*Plastiment consistently produces higher 
structural values in concrete because it 
limits and controls the growth of water- 
consuming cement gels during mixing and 
placing of concrete. This action reduces 
the water-cement ratio and retards the set 
of all concretes, plain or air-entrained, re- 
gardiess of type of cement or aggregate. 
Uniformity of set and water content (the 
governing factors of uniform concrete 
quality) are made possible by changing 
Plastiment proportions with concrete-plac- 
ing-temperatures and field conditions. 
Controlled set and uniformly low water 
content —exclusive with Plastiment—means 
less segregation, shrinkage, cold joints and 
other defects, greater uniformity and re- 
sistance to abrasion, cracking and leakage 
Write for your copy of “Plastiment Con- 


PASSAIC, 


|| BRANCH OFFICES: PITTSBURGH, SALT LAKE CITY, MONTREAL, 
* DEALERS IN PRINCIPAL CITIES 
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DENSIFIER 


PIER 57, NEW YORK CITY 
PLASTIMENT-CONCRETE CAISSONS 
For details on the obove project, write for 


crete Densifier booklet and the Sika JOB BULLETIN 


Job Bulletin describing the job at right > 


CHEMICAL 


CORPORATION. 
NEW JERSEY 


Welding Engineering 


Boniface E. Rossi, the author, provides a compre- 
hensive survey of welding engineering fundamentals 
for the student or beginner and a wider understand- 
ing for those now in the field. It can also he used as 
a reference manual by engineers, designers and 
others. The four main sections of the book cover 
welding processes, metals and their weldability, 
design and fabrication considerations, and testing 
and inspection of welds. (McGraw-Hill Book Co., 
Inc., 330 West 42nd St., New York 36, N.Y., 
1953. 786 pp., $8.) 


Theory and Practice of Structural Design 
Applied to Reinforced Concrete 


The matter and arrangement of this book by B. 
Eriksen are intended primarily to enable students to 
apply the principles of statics and the theory of 
elasticity to the design of structures for which for- 
mulas are not available. Part I is concerned with 
fundamental considerations and statically-deter- 
minate structures; Part If. with statically-indeter- 
minate structures. Actual design procedure for a 
90-[t. portal frame bridge is appended. (Concrete 
Publications Ltd., London, 1953. 401 pp.. $5.50.) 


The Design of Dams 


Part I of this translation by Frank PF. Fergusson 
from the French is an introductory summary of the 
basic formulas and theories. Part II is a thorough 
exposition of the well-established design procedure 
for gravity dams. Part III discusses in consider- 
able detail the mainly theoretical methods of design 
of arch dams; and Part IV deals briefly with coun- 
terfort and hollow dams. Extensively illustrated 
by diagrams and graphs. The author is A. Bourgin 
(Sir Isaac Pitman & Sons, Ltd., London: Available 
in U.S. from Pitman Publishing Corp... 2 West 45tb 
St., New Vork, 19, N.Y., 1953. 344 pp., $8.50.) 


Solution to problem 
on page 72 


Reinforced concrete was selected for the 
high-pressure pipeline, principally because 
more man-hours would be employed in the 
construction. Since this was one of the 
projects partially financed by the Puerto 
Rican Reconstruction Administration, as 
much work as possible was given to the 
people living in the area. One other factor 
considered was the expected life of the pipe- 
line. It was determined at that time that 
the duration of steel would be only approxi- 
mately ten years 

The lower 2,000 ft of the line were precast 
in 16-ft lengths, entirely because of ground 
conditions, and reinforced-concrete collars 
were poured around the joints. That part 
of the line lay within the drainage area, and 
water would rise 12 to 18 in. in the excava- 
tion overnight, necessitating pumping the 
following day. 

The upper 4,000 ft of line were poured in 
place. The apparent high cost of this 
method was offset when the problem of 
handling the heavy sections of pipe was 
taken into consideration. 
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Positions Announced 


UNESCO. Posts in the general categories 
of science, engineering, and education are 
frequently available in the UNESCO Pro- 
gram of Technica! Assistance. At the pres- 
ent time there are openings for an expert in 
technical education in Djakarta, Indonesia, 
and a hydrologist in Mexico. Applications 
for these posts or for additional information 
should be addressed to the Technical Assist- 
ance Unit, UNESCO, United Nations, New 
York 17, N.Y. 


Applications for Admission to 
ASCE, February 27—March 6 


Applying for Member 


Raven Arias, Mt. Vernon, Ohio 
James Benjamin Bine, Beckley, W Va 
Cart Breeman, Harrisburg, Pa 
Bissorr, Atlanta, Ga 
Howarp Cart Browne, St. Louis, Mo 
Heney Kingston, RI 
Norman Jocetyn Dienum, Miami, Fla 
Mirza Din, Bombay, India 
Prank Fiscut, St. Louis, Mo 
Russect Harvey, Columbus, Ohio 
Riper Havoen, Tallahassee, Fla 
Rosecrans Hevven, Chicago, Ill 
Haraco Henry Niepen, Pasadena, Calif 
acow Ernest Hitt, Boise, Idaho 
Laturor, St Albans, W Va 
Joe. Lewis, Honolulu, TH 
Muratipnar Roy, Bihar, India 
Samporn, Toledo, Ohio 
Artuur Stvertson, Duluth, Minn 
Russett Crom Stanton, Augusta, Ga 
Samuet Davis Struects, Ja. Washington, DC 
Pere Warp Teerets, Denver, Colo 
ALLen Tuomas, Je, Cambridge, Mass 
Wervermann, Zurich, Switzerland 
Haran Prank Winn, Washington, DC 


Applying for Associate Member 


Monam™uen Aut Karachi, Pakistan 

Fowarp ces Baker, Cleveland, Ohio 

Josern Banton, Richmond, Va 

Ivan Pexow Buesow, Johannesburg, S Africa 

Aceert Nems Cameron, Atlanta, Ga 

James Georoe Cassanos, Dhahran, Saudi Arabia 

Joun Vann Je, Mobile, Ala 

Joseru Oakland, Calif 

Creston Faper Punk, Cleveland, Ohio 

Joun Tracy Garrry, Il, San Francisco, Calif 

Raymon, Freperitcx Goopvarp, Detroit, Mich 

Green, Sacramento, Calif 

Kennetn Epwarp Greene, San Francisco, Calif 

Epwarp Anson Henverson, Trenton, N J 

Austin Hocan, Peekskill, 

VYurent twacakt, Kyoto, Japan 

Heeman Eovwarpo Kenpatt, Portland, Me 

Raven Keresoe, Washington, DC 

Laveene Davipson Leeres, Alhambra, Calif 

Tuomas Leonnarpr, Toledo, Ohio 

Terrence Manoney, Kansas City, Mo 

Turopore Eowin Mann, Chester, Mont 

Rosert Lawrence Pretrer, West Allis, Wis 

Aspur Rasuip, Lahore, Pakistan 

Leo Srravus, Dayton, Ohio 

Davin Owen Van Streten, Kast Lansing, Mich 

Tuomas Warp, Midland, Tex 

Lee Atlanta, Ga 

Witson, Johannesburg, South 
Africa 

ALexanper Sutin Haw Yu, New Vork, NY 


Applying for Junior Member 


Atronso Acosta-Lieras, Bogota, Colombia 
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Wrttam MaAxwett ALEXANDER, 
Ala 

Leonwarp Busn Je. Moscow, Idaho 

Sanrorp Norman Becxin, St. Louis, Mo 

Epwin Oceanside, Calif 

Ropert J. BeuNGRABER, New York, N Y 

Joun Haroio Burneson, Overland, Mo 

Jack Hazen Carison, Tifton, Ga 

PANNALAL CHHAGANLAL Suan, New Haven, Conn 

Anprew Ft Belvoir, Va 

Rosert Daniet Darracnu, Je, Pasadena, Calif 

Arte DeGast, Washington, D.C 

Joun Henry Dixon, Jacksonville, Fla 

Erris, Newark, N J 

Mark BerGMann Foss, Grand Forks, N. Dak 

— Jenness Gares, San Francisco, Calif 

Bexnnarp North Haven, Conn 

Frank Joseru Heoer, New Vork, NY 

Roe Henoricx, Providence, RI 

Cart Hoim, New York, N Y 

Orts Aztuur Hupson, Je, Loma Linda, Calif 

Merwyn Osporn Huntress, Ik, City of Okla 
homa, Okla 

Leonarp Howarp Kanan, Chicago, Ill 

Farneo Rochester, Pa 


Birmingham, 


Anpers Benct Larsson, Grosse Pointe, Mich 

Tueoporse Leask, Hammond, Ind 

Howarp Georct MIncKieRr, Swarthmore, Pa 

Rocer Evoernto Nava, lowa City, lowa 

Ricuarp Gadsden, Ala 

Lours Urbana, Ill 

Joun Eowarp Ovsson, Lincoln, Nebr 

Cuarunenar Paret, East Lansing, 

FPreperick Pokorny, New Vork, N.Y 

Punja Muc«t Ramawnarn, Harrisburg, Pa 

Tuomas Frevertcx Reoan, Wichita, Kans 

Ricnarp Remnscn, Rogersville, Tenn 

Stnou, Jodhpur, India 

Booos Austin, Tex 

Gutpo Von New York, N V 

ARLINGTON Wacoonenr, Je, Little Rock, Ark 

Vincent ALexanper Wrensxt, Chicago, Ill 

Leon Winters, New York, N.Y 

Anpreas Zwarp, San Francisco, Calif 


[Applications for Junior membership from 
ASCE Student Chapters are not listed .| 
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PROPORTIONEERS 


Corrosion Control at Work 


This new Proportioneers lime slurry feeding package featuring a classi- 
fying draft tube solves the complete corrosion control problem for the 
Jamestown Water Company in Jamestown, Rhode Island — and does the 
job PRACTICALLY WITHOUT ANY OPERATOR ATTENTION WHATSOEVER. 
It's a simple unit — a Proportioneers Heavy Duty Chem-O-Feeder mounted 
on an agitator-equipped tank. The milk of lime is injected into the effluent 
from pressure filters against a pressure of 85 p.s.i. The complete package 
is self-cleaning, and practically self-operating, and includes safety features 
which insure against failure or clogging. 

Solve your chemical feeding problems with a Proportioneers equipment 
package. Send details for data and recommendations. Proportioneers, Inc. 


360 Harris Ave., Providence 1, R. I. 


DIVISION OF 8.I-F 


INDUSTRIES, INC We. 
SUNLOERS FOUNDET + BUILDERS PROVIDENCE INC + OmIGA maCHint CO 
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CATALOG 


DIGESTS 


of ENGINEERING and 
INDUSTRIAL 


interest 


1 AERIAL CONVEYORS 


Sauerman Bros., lac. Sixteen pages of photo 
graphs, sketches, and teat describe types. spans, 
working loads and other details of tauthne cable 
ways This anew 3 color catalog iustrates cable 
way applications that will be of interest to civil 
aad consulting engineers, public utilities and in 
dustrial conceras 


2 AERIAL MAPPING 


Aero Service Corporation ()flers catalogs or liter 
ature coverimg new and more economical applica 
tions of varied serial mapping services These 
imelude aerial photography, topographic and 
ag maps from an aerial photographic 
pase, precise actial mosaics, airborne magnetom 
eter surveys for ore and oil, and both plastic and 
plaster relief maps Services discussed are used 
ia highway design, plant engineering, industrial 
development. come ty planning, geological 
etplorations and prospecting for off of minerals 


3 AERIAL SURVEY AND MAPPING 
METHODS 


Pairchild Aerial Surveys, Inc. Aerial Survey and 
Mapping methods -particularly in relation to 
eugimeecring and planning problems are described 
aud illustrated in “Pocusing on Facts,” available 
when requested on your business letterhead 


AiR-ENTRAINED CONCRETE 


Autolene Lubricants Compan A sew and 
enlarged edition of the Protex Modern Placement 
of Conmerete fact book, has been recently an- 
nounced. Published under the direction of Auto- 
lene Industrial Research Division, the edition con- 
tains the latest technical information and field use 
on air-entrained concrete. Complete with photo- 
graphs of the latest concrete construction proj 
ects, the book is full of questions and answer 
information about air-entrainment technique and 
Protex Air entraining solutions 


5 AiR METER CATALOG 

Autol Lubricants Company -A new, revised 
edition of the Protez Air Meter Catalog has just 
been released The catalog, published under the 
direction of the Autolene Industrial Research 
Division, describes the use of a meter in the 
placement of air-entrained concrete A full 
description of the Protex Air Meter, its operation, 
and benefits of accurate control are given 


6 AIR POLLUTION SURVEY METER 


Taller & Cooper, Inc...Has announced « new 
portable carbon monoxide detector, sensitive to 
0 parts per billion of carbon monoxide in air with 
full scale ranges of 1, 10, 100 and 200 parts per 
million selected by «a simple range switch. The 
unit, 15 15 in size, and weighing about 
75 Ibs, contains its own sampling pump and plugs 
in to 115 volts AC. power supply A simple 
turn of a dial converts the unit into a mercury 
vapor detector 
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7 AiR RELEASE AND INLET VALVE 


Simplex Valve & Meter Company Bulletin 1203 
4-pages, describes functions of the Type AV 
Combination Air Release and Air Inlet Valve 
This valve is designed for the purpose of providing 
a small device having the functions of releasing 
automatically air accumulations from systems 
admitting air to systems for the purpose of break 
ing vacuums within them and venting large 
quantities of air when filling systems with water 


8 ARC WELDING 


The Lincoin Electric Company Offers stucies in 
structural arc welding, issued periodically; current 
series presents an analysis of the design of a 
welded rigid frame building, typical of design 
used for warehouses, plants, churches, audito 
riums, markets, etc. Building is 60 ft by 150 ft 
24 ft high at the center. Design is flexible as to 
size of building and is unusual in that metal roof 
decking is used to give longitudinal rigidity with 
out the aid of auxiliary purlins Comparative 
analysis made to illustrate advantages 


9 ASPHALT PLANT CATALOG 


Barber-Greene Company 36-page two-color 
catalog describes the Barber Greene hes Series of 
asphalt plants and their components. There is a 
flow chart of a high-type asphalt plant showing 
the various functions of each component unit rela 
tive to the overall plant operations. All types of 
asphalt plant set-ups are featured, such as: cold 
aggregate controlled, stabilization, travel plant. 
etc Feeders, hoppers, gradation unit, mixer, 
dust collector, and dryer are described and illus 
trated as individual units as well as their numer 
ous combinations 


10 AUTOMATIC RECORDING ALTIMETER 


Wallace & Tiernan Incor ted — Has announced 
a new automatic unit which periodically records 
surveying altimeter readings on 35mm. film 
The unit, known as the W & T Alticorder, will 
operate contimuously and without attention for 
seven days It eliminates the need for taking 
altimeter readings manually at base stations 
Designed primarily with an eye on the economics 
of topographic mapping, the Alticorder can com 
pletely recover its cost within 100 days accumu 
lative use. Detailed information on the unit is 
now available 


11 BELT CONVEYOR IDLERS 


Link-Belt Company Covers more than 500 belt 
conveyor idilers, in 34 types, in Book No. 2416 
Idlers of the 20 degree troughing type for light 
medium and heavy duty service, two styles of 45 
degree idlers, flat belt, belt training, rubber cush 
ion and variable troughing idlers are shown, all in 
a broad range of roll diameters and belt widths, 
together with return belt idlers Detailed in 
formation is provided for selection and spacing, 
based on weight and lump size of material to be 
conveyed 


siTUMINOUS FINISHER 


Barber-Greene Company The 870 A bituminous 
finisher, which for years has been the standard for 
laying bituminous surfaces, has added a stone 
laying kit to their list of accessories. With this 
kit the finisher can be adapted for laying up to 4 in 
maximum stone for base and sub-base work. The 
needs of the field for this type of equipment has 
helped B-G to adapt the finisher to this difficult 
task This bulletin pives the advantages, limita 
tions, specifications, and quotes field reports on 
the efficiency of the new kit for Barber Greene's 
bituminous finisher 
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Has a 


American Bitumuls & Asphalt Compan 
24-page, two color booklet, “Bitumuls for Main 


tenance” which is a fully-illustrated, valuable 
guide to modern methods, materials and equip 
ment for the repair and maintenance of existing 
pavements It covers the use of various types of 
emulsified asphalts with a wide range of aggre 
gates 


14 BOILERS AND STOKERS 


The James Leffel & Co.—Offers Boiler Bulletin 
236 describing completely the 17 sizes of Scotch 
Marine Type Boilers and Leffel Underfeed Stok 
ers. The bulletin contains full information on 
boiler construction. care and factors of perform 
ance 


Raymond Concrete Pile Co. A booklet “Subse! 
Investigations for Foundations,” catalog B-4 
explains the reason for subsoil investigations, what 
Gow borings are and how they are made, and 
results obtained IMustrated are methods for 
making borings and taking samples, and various 
types of rigs in operation 


16 BRONZE CASTING ALLOYS 


American Manganese Bronze Company A 48- 
page booklet, called “Reference Book on Bronze 
Casting Alloys,” gives general information on 
composition, characteristics, and applications 
of many of the common or typical alloys. It has an 
index of specifications for common kinds of bronze 
castings; and an index of applications and char 
acteristics of bronze alloys in cast form 


17 BULK MATERIALS HANDLING 


Sauverman Bros., Catalog E describes vari 
ous systems for handling bulk materials in and 
out of storage with drag scraper and other ma- 
chines operated by one man for any desired capac- 
ity. The drag scraper picks up material, reclaims 
or stocks out, dumps, without use of any supple 
mentary equipment. works over longer spans 


18 BUSINESS AND TECHNICAL GUIDE 


McGraw-Hill Book Co.— Offers a special catalog 
devoted to recent publications covering various 
phases of civil engineering. Complete, clear de 
scriptions are given on books dealing with hy- 
draulics, cost estimation, concrete, andations 
and structures, soil mechanics, mathematics and 
allied subjects. Written by experts in the field, 
these books contain the facts, experience, data 
needed in solving your particular problems 


19 CAPITAL FORMS 


The Denform Company Offers a bulletin illus 
trating an easy-to-handle, reusable capital form 
which will speed up forming on all round column 
and capital construction Deslened for use with 
Sonotubes, it is quickly adjustable to every stand 
ard Sonotube diameter Each Denform is com 
[ of a drop head ring at the top, intermediate 
‘orming rings and a seating ring at the bottom 
ready for use, completely assembled 


20 CAST-IN-PLACE PILES 


Eastern Concrete Pile Co., Div. of C. L. Guild 
Construction Co., Inc..-Has a descriptive folder 
on the COBI cast-in-place concrete piles It il 
lustrates how the piles are driven, poured, and 
tested. The corrugated spiral shell is driven by 
a pneumatic mandrel expanded with 125 psi 
pressure. The company points out that the piles 
screw themselves into the ground, resisting both 
settlement and uplift. Another folder is available 
which describes the use of the COBI pile on the 
New York Thruway 
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There are 120 miles 


of pressure-creosoted 


iles 


under this grain elevator 


Elevator A, Atchison, Topeka and Santa Fe Railway System, Argentine, Kansas. 


@ Construction of Elevator A of the 
Atchison, Topeka and Santa Fe Rail- 
way System at Argentine, Kansas, be- 
gan back in 1905. Completed in 1931, 
it is today the second largest grain ele- 
vator in the world, with a capacity of 
over 10 million bushels. Pressure-Creo- 
soted Foundation Piles — 23,142 of 
them — support the huge structure. 
Each of the 30-to-35 foot piles was de- 
signed to carry up to a 20 ton load. 
Engineering firms throughout the 
country have found that they can rely 
on Pressure-Creosoted Foundation Piles 
for strength, permanency, and low cost. 


Wood Preserving Division, Pittsburgh 19, Pennsylvania 


KOPPERS COMPANY, INC. 


Creosote, driven deep into the cell 
structure of the wood, thoroughly pro- 
tects these piles from decay and termite 
attack. And there is no chance for the 
creosote to evaporate. The piles are 
completely smothered by earth and 
concrete caps. 

Approved by the A. S. A. and other 
major Building Codes, Pressure-Creo- 
soted Foundation Piles are classified as 
permanent construction when cut off 
above the water table, and tops satu- 
rated with creosote and capped in con- 
crete. For information on price and de- 
livery, please write to: 
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Water Control Gates 


CONTROLS WATER LEVELS AUTOMATICALLY 


Developed in France, proven in 
North Africa, U.S. irrigation and 
power companies report this gate 
unequaled to control water levels, as- 
sure equitable distribution, 24 hours 
a day in canals, reservoirs, forebays, 
etc. 

Entirely self operating... saves 
cost of gate keeper...prevents costly 
washouts and flood damage. 

There may be an installation 
near you for inspection. Write for 
information. 


Accurate Parshall 
Measuring Flumes 


Accurately measures water in 
open ditches and canals, regardless 
of water velocity. Ideal for sewerage 
and water treatment plants. Settles 
water disputes. 

Self cleaning...easy to read. 
Built of corrosion-resistant galva- 
nized steel for long life. Approved by 
state engineers. Write for details and 


prices. 
MAIL TODAY 


g THOMPSON PIPE & STEEL CO. 


3017 Lerimer Street, Denver |, Colorade 


Gentlemen: Please send me without obli- 
gation pictures ond data on woter contro! 


State 


THOMPSON PIPE & STEEL COMPANY 
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21 GUN 


Cement Gun Company, Inc. considerable 
interest to the engineering profeswon is a 65-page 
booklet, designated as Bulletin 2400, describing 
the cement gun and its applications. It covers 
the principal uses of “Gunite’’ and is profusely 
iMustrated. In the last few pages of this bulletin 
are — s ifications for various types of 
“Gunite” a. 


22 CHEMICAL FEEDER 


 Proportioneers, Inc.“ New Bulletin 1910-1 
describes a low capacity chemical feeder known as 
operated diaphragm ty feeder Specifically 
designed for controlled Rediag of Hypochlorite 
or water treating chemical solutions into small 
water systems, operating at not over 50 gallons 
per minute and 50 pounds per square inch pres- 
sure. All parts needed for the complete installa 
tion are furnished as a kit. 


23 


Infilco Inc. Bulletin 850-A describes how the 
“Cyclator” is designed to combine in one unit all 
functions, both chemical and physical, for com 
plete treatment of a wide range of industrial 
wastes, especially those containing large amounts 
of light suspended solids or those which produce 
voluminous sludges. 


24 cONcRETE 


The Master Builders Co.A 
entitled, “A Quiz On Concrete,” shows by means 
of charts and data why Porzolith, cement-dis 
persing, water reducing, air-entraining agent is a 
positive aid in obtaining required strength most 
economically; required workability most eco 
nomically; minimum shrinkage; low perme 
ability; maximum bond of concrete to steel; and 
maximum durability It also gives suggestion 
specifications for concrete. 


12-page booklet 


25 CONCRETE ADMIx 


American Bitumuls & Asphalt Company—A 4- 
page leaflet, “Pittsburgh Testing Laboratory Re- 
port on Hydropel, An Integral Admix for Water 
proofing Concrete’ as compared to other admixes 
is Offered. Reproductions of the actual test re- 
ports from this independent laboratory, combined 
with explanatory graphs, charts, photographs and 
summaries, show the superiority of Hydropel 
concrete in resistance to water absorption. 


26 CONCRETE COLUMNS 


Senoce Products Co.--Has a detailed booklet 
containing design data for reinforced concrete 
columns from 8 in to %in ID Also available 
technical data on Sonotube fiber forms for circular 
concrete columns and piers. 


27 CONCRETE CONSTRUCTION ACCESSORIES 


Superior Concrete Accessories, Inc. Catalog 500 
has 56 pages on accessories for concrete construc 
tion. Porm ties and clamps are grouped by class 
of construction for ordimary foundations, for 
water tight walls, for engineering structures and 
tilt up slab construction. There is also a section 
devoted to special products often required in con 
crete construction. Tables of concrete pressures 
in forms at summer and winter temperatures, 
recommended safe spacings of form ties grouped 
by sizes of form lumber and safe tie capacities 
are given in an insert at the back of this catalog 


28 CONCRETE CURING COMPOUNDS 


Hunt Process Co., Inc.——Offers a bulletin iMustrat- 
ing four uses of the Hunt Process Shown in de 
tails are the Hunt Process ‘Clear’’, for natural 
color of the concrete Tilt-Up"’, for curing and 
bend breaking in “tilt-up'’ or precast construc 
tion; “Black"’, for curing and waterproofing; and 
“Pigmented White & Gray for temperature 
control in the concrete. Specifications will be 
furnished upon request 


BASIC DATA 


FOR UTILIZING 
WATER RESOURCES 


Wite stevens 


WATER LEVEL RECORDERS 


graphic, visual or 
audible registration 
local or remote 


The planning of any project which in- 
volves the utilization of water resources 
is based on flow data which can be ob- 
tained from STEVENS water level re- 
corders. And STEVENS recorders are 
equally important in the efficient opera- 
tion of the completed project. 
STEVENS instruments have been a 
standard of quality since 1907. They 
are at work compiling data on all major 
hydroelectric and flood control projects, 
and in water works, sewage disposal 
— irrigation and industrial instal- 
tions in all parts of the world. 


Consult with STEVENS hydraulic in- 
strument specialists before plan- 
ning any water or 
control installation 


STEVE N’S Data Look 


+++ @ must 
for your 
reference file 


Puts interpretive 

data at your finger 

tips. 144 pages of 
technical data... information on float 
wells and recorder installations...a 
wealth of hydraulic tables and conver- 
sion tables. 


Order Your Copy Today 


LEUPOLD & STEVENS 
INSTRUMENTS, INC. 


4445 N. E. Glisan St., Portland 13, Ore. 
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PNEUMATIC GROUTER 
and 


“PEA SHOOTER” 
The Mayo Pneumatic Grouter 
has performed capably on 
jobs ranging from tunnels, 
mines, and shafts to founda- 
tions and railroad sub- 
grades. Simple and effi- 
cient in operation, it may 
also be used for injecting 
chemical soil stabilizers into 
caving or running ground. 
For grouting back of lagging 
in rock tunnels or back of liner 
plates in soft ground, the Mayo Grouter is readily 
converted to a “Peo Shooter” for shooting Pea or 
“Bird's Eye” gravel. 
The Mayo Pneumatic Grouter has no moving parts 
within the Grout ... gives years of trouble-free 
service. Shop tested to twice working pressure. Ca- 
pacity: 31% cu. ft., charging height: 3 ft. a 
approximately 700 Ibs., and occupies 22 cu. ft. space. 
For complete details and specifications, write for Frew Bulletin 13 


AY 


one Mine Cars 
EQUIPMENT ag Grouters 
LANCASTER, PENNA, 


Stee! Forms 
Headframes 
Muck Bins 


For happy, easy-chair satisfaction, specify EARLE GEARS 


This man is more than self-satisfied! He has not only satisfied himself . . . 
but he has pleased thot insistent . . . engineer, that fussy . . . foreman, 
and that observont . . . treasurer in purchasing those new EARLE GEARS. 


THE EARLE a MACIINE-COMPANY 
4707 Stenton Ave | iF Philodelphia 44, Pa. 
Phones: Michigan 4-4707-8 Cable Address: “EARLEGEAR™ 


Shields © Air Locks | 


| 
dhe hackgrour of decades of 3 
[+ ts makers have pioneered 
; J 2 i 
Types and Diameters Available 
| 
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YUBA DREDGES ON 
ENGINEERING CONSTRUCTION 


YUBA dredge with twin stackers @ 
piles gravel in parallel rows *s 
about 500 ft. apart toform flood 
control channel. 


Erect flood control levees? 

Change stream channel? 
pre you 10 Deepen harbors or ship channels? 
PLANNING Construct canals or cofferdams? 

Dig and stock pile aggregate? 

Mine rare earths, precious metals, 

industrial minerals? 


... then a YUBA bucket ladder dredge can be both feasible and 
profitable for the job. Case histories of over 40 years of operation 
prove that bucket ladder dredges, properly designed, can move 
huge quantities of alluvial material at low cost per yard. In heavy, 
rough materials (cemented gravel, bedrock, boulders, coral) 
weight of bucket increases efficiency of cutting edge; enables you 
to dig without costly drilling and blasting. 


DIGGING DEPTHS AND BUCKET SIZES 


YUBA dredges have been built for digging depths to 124 feet 
below water level and for working against a bank face of 50 feet. 
Bucket sizes from 2; cu. ft. to 18 cu. ft. or larger. 


YUBA will design and build a new dredge to fit your ground; or 
help you find a used dredge, and move, redesign and rebuild it. 
Investigate the profit potentialities of YUBA dredges for construc- 
tion NOW. Wire, write, or call us—no obligation, of course. 


YUBA dredge with 6 cu. ft. buckets 
and 48 ft. digging depth overages 
320 cv. yds. hourly backfilling cof- 
ferdam and producing oggregate. 


VUBR MANUFACTURING CO. 


Room 716, 351 California San Francisco 4, California, U.S. A. 
AGENTS CAREY & CO., LTO. SINGAPORE, KUALA LUMPUR, | 
SHAW & LTO., 14 & 19 LEADEMMAL, BT., LONDON, 2. 
CABLES: VUBAMAN, Sam SHAWOARBCO, 


CATALOG DIGESTS 


29 CONCRETE DENSIFIER 


Sika Chemical CorporationThe theory and 
practice of obtaining a good concrete is discussed 
im the 8 page booklet “Plastiment Concrete Den 
stfier Beginning with the gel mechanics of 
cement. water reaction, the booklet tells about the 
factors affecting cement hydration and basic 
quality of concrete, also how these factors can be 
controlled to reduce cracking and increase con 
crete hardness and impermeability. Illustrated 
with drawings, tables, and photegraphs of engi 
neering projects 


30 CONCRETE DRILL FOR PLUMBING a 
ELECTRICAL CONTRACTORS 


Pennsylvania Drilling Company Offers new 
catalogue sheets describing a light weight portable 
drill designed for drilling holes in concrete floors 
walls and ceilings for use by plumbing and electri 
cal contractors for running pipe and conduit 
Bits for use with this drill will penetrate any ma 
terial including reinforced concrete 


31 CONCRETE DRILL FOR TESTING 
LABORATORIES 


Pennsylvania Drilling Company—Offers new 
catalogue sheets describing a light weight portable 
core drill for use by testing laboratories for taking 
cores from concrete and reinforced concrete for 
testing purposes. Bits are available for taking 
cores up to 6” in diameter 


32 CONCRETE EQUIPMENT HANDBOOK 


Gar-Bro Manufacturing Company A 56 page 
Manual for “Handling and Placing Concrete” 
offered It is a condensed handbook which covers 
all phases of concrete construction methods from 
the selection of concrete through the batching 
and placing procedures. It provides complete 
check lists of job specifications, job conditions and 
equipment; lists current technical data; includes 
many tables; illustrates correct and incorrect 
placing methods and shows unusual jobs and how 
they were solved 


33 CONCRETE PAVEMENT DESIGN 


Portiand Cement Association An 86-page edition 
simplifies and expedites design procedure for roads 
and streets carrying all classes of traffic This 
manual for the practicing engineer includes design 
charts for tiebars and dowels, an expanded section 
on subbases, two pages of joint details and « 
simplified procedure for determination of “con 
wheel load.” 


34 CONCRETE PIPE FOR IRRIGATION AND 
DRAINAGE 


American Concrete Pipe Association — An official 
publication is available to engineers. Contains 
information on design of irrigation pipe lines, con 
struction of irrigation pipe limes, methods of irri 
gating with concrete pipe lines and descriptions of 
various irrigation projects. This book ts priced 
at 70¢ 

N. B. There is @ charge for this book, Make 
checks payable to the American Concrete Pipe 
Association. 


35 CONCRETE PIPE HANDBOOK 


American Concrete Pipe Association hand 
book contains 384 pages on the manufacture and 
use of concrete and reiniorced concrete sewer and 
culvert pipe. Discussion of Marston's Theory and 
maxsimum and minimum allowable depths of fill is 
=~ along with examples and tables. Use 
ul hydraulic data and information on jacking 
pipe lines is given. A thorough, comprehensive 
discussion of the use of concrete pipe in sewers and 
culverts is included. Appendix contains A.5.- 
T.M, and AASHO specifications. Price $4.00. 
N. B. There is @ charge for this book, Make 
checks payable to The American Concrete Pipe 
Assoctetion 
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CATALOG DIGESTS "ANOTHER PROBLEM SOLVED BY SPENCER, WHITE & PRENTIS 


36 CONCRETE PRESSURE 


Price Brothers Company—““How to Lay Con- 
crete Pressure Pipe’ is the title of a new 16 page 
handy pocket-size instruction book published 
Gives step-by-step procedure, in photographs 
drawing and text 


37 CONCRETE REINFORCING DESIGN HAND. 
BOOK 


t Concrete Reinforcing Steel Institute--Has 
unique, 412-page manual, offering finished design 
data for every principal type of reinforced con- 
crete building member—already worked out in 
tabular form No formulas or calculating 
needed—just apply load and span requirements 
to the appropriate table and read off complete 
data. Indispensable for engineers, designers and 
architects. Follows current codes and practices 
Price is $5.00 per copy 

N. B. There is a charge for this book, Make 
checks payable to the Concrete Reinforcing Steel 
inststute. 


38 CONCRETE-REINFORCING WITH FIBRE 
TUBES 


Senoco Products Company— A comprehensive 
page folder describing economies and advantages 
of using fibre tubes (Sonovoids) for the construc 
tion of reinforced concrete floors, roofs, walls and 
bridge deck slabs. Weill illustrated with pictures 
diagrams, charts and tables 


39 CONCRETE, RETARDING DENSIFIER 
Sika Chemical Corporation— An 8 page brochure 


these claims is presented in the form of reports 


covering outstanding structures built with Plasti A , tects & ; Albert 
Associated 


iustrates with graphs and pictures, the action of 

Plastiment, on portiand cement. It is shown how Project: Foundation for Colgate - Palmolive x 
this action controls set and reduces water content Co. industrial service bldg., Jersey City, N. J. os 
without changing air content, surface hardness visite 
and resistance to water and cracking Proof of General contractor: G orge A. Fuller C 


ment concrete 


40 CONCRETE SAWS 


Clipper Manufacturing Company— (Offers a series 
number: No. 19-—Utility Company: No. 20 


Trenching, Pipeline Contractor: No. 24-—-Elec 

trically Powered Saws: No 25--Plant Mainte 

nance No. 26-—Paving Contractor (Airfields) P 

No. 20--Paving Contractor Also available is For a large structure—450 ¥ pile was designed to carry 


an Mustrated cirotar 60 the 5 made, gas and 220 ft.—having column loads 230 tons; some were tested to 


electric powered, of Clipper Concrete Saws 
- ar running as high as 900 tons— 345 tons. 
a firm foundation was of : 
41 CONCRETE SAWS great importance. This en- Old hands with difficult pile- 
Eveready BrikSaw Company A new illustrated tailed great difficulties. driving problems, Spencer, 


cireular describes the Eveready “Powr- Drive’ 


White & Prentis took this one 


Concrete Saw and its applications by various 
of Py ing contractors, Industries Between ground and bedrock in stride, using alternate driv- 
the self-propelled Eveready “Powr-Drive’’ Saw lay a labyrinth of obstruc- ing and drilling procedures to 
tions: boulders, rock cribs, old pass through the obstructions 
Cunard Line piers, even a and seat the 454 piles se- 
concrete saw sunken steel ship. Through all curely on bedrock. Piles were 
these, it was necessary to then cleaned by compressed 
42 « iateaidimmeaiiiiatiies drive 22-inch diameter steel air and filled with high- 
jor piles open end to rock. Each strength concrete. 


Western Waterproofing Co. A_ well illustrated 


folder describes services for maintenance and CATALOGUE ON REQUEST 


restoration of concrete storage tanks Tells how 
to recognize concrete storage tanks. Tells how to 
recognize concrete deterioration, explains what 


assuring lasting protection Illustrations show 


examples of concrete elevators before, during and 
after restoration work WHITE & PRENTIS 1 


RETURN THE COUPON 10 EAST 40TH STREET, NEW YORK 16, WN. Y. 
DETROIT: HAMMOND BLDG. CHICAGO: 134 SO. Le SALLE ST. WASHINGTON, B. TOWER BLDE. 


TODAY FOR IMMEDIATE 
RESULTS! 
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43 CONTROLLED Aim PRESSURE SYSTEM 


Infiico Inc Bulletin 1100 describes the principle 
design and applications of the C .A-P. System 
which provides an instant accurate measurement 
of head loss and flow and an instantaneous auto 
matic adjustment of flow rate for filter plant 
operation 


44 CONTROLS FOR LIQUIDS AND GASES 


Simplex Vaive & Meter Company Bulletin 004 
34 pages, lists many types of controllers, gauges 
recorders, meters, manometers, valves, Venturi 
tubes for the measurement of liquids and gases 
for water and sewage works, power and process 
industries. Descriptions of units, their operating 
characteristics, construction details, specifica 
tions and other data are described in this general 
catalog 


48 CONVEYING AND MIXING EQUIPMENT 


Liak-Belt Company Conveying and mixing 
equipment for chemical floceulation at water 
sewage and industrial waste treatment plants is 
described in Book No 2442 Two types of mix- 
ers are shown for rapid and slow mixing opere 
tions, together with conveying and clevating 
equipment for economical handling of bulk or 
packaged chemicals Tested layouts and selec 
tion tables to aid in determining suitable tank 
size for required circulation flow are included 


46 COPYING process 


Charies Bruning Company Has made available 
an & page booklet explaining the principles used 
in the Bruning Copyfles copying process. In 
addition to explaining the process, the booklet 
also describes ite wee in the engmeecring field 
end illustrates the complete line of Copyflex 
machines 


47 CRANE-EXCAVATOR 


Wayne Crane Division, American Steel Dredge 
Company Inc.New S-page catalogs in color 
Mustrate the heavy duty wheel mounted Model 
20 truck mounted Model 40 and crawler 
mounted Model 66 Crane. Excavators These 
individual catalogs are entitled Meet the 
Heavyweights’ and feature many shots of Wayne 
Crane Crawlers in action. Also, ilustrated are 
many of the features which have proved to be out 
standing money savers for Wayne Crane owners 
These include simplified deck machinery layout, 
oversize drums and clutches, and extra heavy 
rugged crawler construction. Complete specifica 
tions, operating data and lifting capacities are 
laciuded 


48 CRANE RAILS AND FASTENINGS 


United States Steel Corporation..A 12 page 
booklet, ADV.10803, containing illustrations and 
descriptions of three special crane rail sections and 
their accessories, such as joint bars, bolts, nuts, 
spring washers and rail clamps designed especially 
for heavy duty service Physical properties of 
the rail sections are listed in addition to drawings 
and specifications of the rails and thew accessories 
Recommendations for correct installation, to 
ether with a sample 250° crane rail layout are 
ully explained 


49 CRAWLER TRACTOR 


Allie-Chaimers Manufacturing Company - The 
HD-15 27,850 tb Diese! powered crawler tractor 
that develops 100 drawber hp. is described in 
this 16-page color catalog Unit construction, 
easy shift transmission, 1000-hour lubrication 
for truck wheels, A-type truck frame, hydraulic 
steering and operator comfort are outlined 


BO DESIGN EXTRACTS—SHEET PILING 


United States Stee! Corporation A WO page book 
ADV.-18605, containing comprehensive design 
data concerning steel sheet piling The material 
in this book was taken from the publication 
“Carnegie Steel Sheet Piling,” which, when first 

blished during the early fé30°s, was one of the 
ai handbooks available on the subject. 
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$1 POWERED EQUIPMENT 


Caterpillar Tractor Co.-Pipe line contractors 
will be interested in a recent publication, entitled, 

Here's Why Vou find Cat.Built Machines on so 
Many Spreads.” Form D404 The booklet dis 
cusses the importance of control, teamwork, de 
pendability and safety in the machines working 
on a spread Included in the easy to read folder 
type booklet are 20 vivid photographs of Cater 
pillar diesel powered equipment in pipe laying 
operations “all along the line.” which include 
ditching, bending, lining up, welding, cleaning 
and priming, coating and wrapping, lowering in, 
and backfilling 


DOCK, WHARVES AND PIERS 


DeLong Corporation -!2-page illustrated booklet 
describes new technique of dock construction 
which eliminates 00°) of field labor in the erection 
of piers, wharves, drilling platforms—cither 
temporary or permanent the Delong steel 
dock can be prefabricated anywhere in the world, 
in shipyards where costs are controlled The 
DeLong dock-barge, carrying its own installation 
gear, is towed to site Barge is transformed into 
a dock in only a few days, ready to berth ocean 
going ships Booklet illustrates DeLong installa 
tions of 50 {t by 1000 ft dock for Army north of 
Arctic Circle and 82 ft by 1130 ore and cargo 
handling dock on Orinoco River, Venezuela 


The Kinnear Manufacturing Co.—The catalog 
and data book discusses fully and illustrates the 
advantages, the economy. the construction fea- 
tures. and the general specifications of the various 
types of wood and stee! upward -acting type doors 
Kaown as Bulletin 80, it gives information on 
installation clearance requirements, methods of 
operation and controls, as well as adaptability of 
the doors for many types of uses. 


54 DOUBLE-x MECHANICAL JOINT PIPE 


The American Cast Iron Pipe Company —Manu- 
factures Mono Cast centrifugal pipe in diameters 
2 in. to 48 in. inclusive. Among the joints offered 
with this pipe is the American Double-X Me 
chanical Joint. A booklet describing this product 
gives dimensions, weights and metal thicknesses. 
The booklet contains 44 pages and is illustrated. 


SS SCRAPERS FOR TRACTORS 
BOOM MACHINES 


Saverman Bros., Inc..Field Report 209 shows 
how a scraper powered by a two-drum hoist 
mounted on « tractor can work in places which 
allow none of the head room or surfaces other 
machines require Describes clean-outs under 
culverts, bridges and along rivers. Pield Report 
219 shows how to make a boom machine reach 
farther and dig more In general, a Crescent 
scraper 50°, larger than the regular bucket may 
be used 


S56 DIGGER 


Acker Drill Company, Inc.Offers an 8. 

bulletin describing the Acker Earth Digger which 
is ideal for soil sampling of speedy digging of 
holes for setting telephone poles. guard rails and 
fencing Unit can be jeep or small truck mounted. 


S57 ECHO DEPTH RECORDER 


Biudworth Marine, Div. of National-Simplex- 
Bludworth, Inc.-A «specification sheet describ- 
ing survey model ES. 1025 Supersonic Echo Depth 
Recorder is offered. This instrument provides « 
permanently recorded graph of underwater con- 
tour as well as an indication of the constituency 
of bottom materials. Underwater survey groups, 
dredging companies, bridge builders and under- 
water pipeline companies will find this equipment 
most interesting 


$8 errects OF CALCIUM CHLORIDE 


Solvay Process Div., Allied Chemical & Dye 
Corp. Has prepared a 40-page, semi-technical 
booklet of interest to architects, engineers and 
others concerned with specifications, design or 
woduction of Portland cement concrete. This 
»ooklet contains tables, graphs and charts cover 
ing setting time, early strength, curing, slump, 
density, surface wear, shrinkage, and ultimate 
strength. Also shown are effects of varying tem 
peratures and cold weather, and the results with 
special cements including air-entraining, high 
early strength and low heat cements. 


W. & L. BE. Gurley—-An illustrated 64-page cata- 
log. No. 50, describes the complete line of Gurley 
engineering imstruments Description and speci 
fications of several types of transits, levels, ali 
dades, leveling and stadia rods, and plane tabies 
with accessories are listed. Dip needle, cruising 
and geologists com are included, as 
well as current meters, water level recorders and 
wind instruments 


60 ENGINEERING TEXTBOOKS AND 
REFERENCES 


The Ronald Press Company —Described in a 
special brochure is a selected list of current 
technical books of special interest to the engineer 
These authoritative and up-to-date references and 
texthooks cover many important aspects of struc 
tural analysis, design, model testing, and manage- 
ment 


61 EQUIPMENT 


Infilco Inc. Bulletin 1560-B includes technical 
data and description of the Stellar Filter for filter 
ing through diatomite or other filter-aid without 
the use of coagulants. The Stellar Filter is de 
signed to treat 300 gph to several thousand gph 


62 FINISHING MACHINES 


Flexible Road Joint Machine Company -A new 
bulletin, P-111, covering concrete finishing ma 
chine equipment, has just been released This 
bulletin details the various and varied functions of 
mechanical equipment for concrete slab finishing 
Many jobs heretofore believed impractical for 
mechanical equipment are described Custom 
built machines to meet specific paving problems 
and the use of the same machine for standard 
road, street, highway and airport construction 
are also described 


63 rire HYDRANTS 


M & H Valve and Fittings Company Offers 
Cireular No. 11, “How to Extend or Repair’’ 
Fully illustrated in detail on: how to extend hy 
drant; how to disassemble hydrant; breakabic 
joint features and repair accessories. Also in 
cludes parts list for M & H Hydrants 


64 rire pumes 


Economy Pumps, Inc., Div. of C. H. Wheeler 
Mfg. Co.-A 4-page folder containing illustra 
tions, capacities on fire, booster and tank pumps 
Also, include dimension charts and typical speci- 
fications as a guide to fire pump selection 


65 FLOATING AND FINISHING MACHINES 


Whiteman Manufacturing Company -Offers leaf- 
lets illustrating their Model B, J-1 and C4 
Ploating and Finishing machines. Detailed in- 
formation and photographs are shown. Also 
included is a leaflet on the Whiteman Disc Float, 
designed for use on patented. method 
oors 


There are 186 Digest items on pages 
numbered 108 to 196. Read all items 
for the literature of interest to you. 


April 1954 * CIVIL ENGINEERING 


| 

for dredges | 

and washing plants 


flat undercurrent and 
round Irommel screens 


made to your order by 


Accurately cut and drilled from U.S. 
Steel Abrasion Resisting plate to fit 
your exact job requirements. All 
thicknesses from 3/16”. Other di- 
mensions as big as your needs. Holes 
taper-drilled, unless straight sides re- 
quested. Hole sizes 4” diameter or 
larger. Any hole spacing from one 
diameter or greater. 


All YUBA screens are cut square to 
close limits and rolled true to insure 
proper fit and fast installation. Quick 
delivery from ARS plate in stock. 
Competitively priced. Sketches sub- 
mitted for your approval on request. 


For estimates and recommendations, 
wire, write or phone TODAY. 


YUBA MANUFACTURING 


Room 716 35! Caletorma St San Francesca 4 
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CATALOG DIGESTS  Themanbehind the gun will tell you... 


66 FLUORIDATION 


 Proportioneers, Inc. Bulletin SAN -9 gives 
the complete story on the feeding of fluorides for 
the reduction of dental caries. It explains the 
methods of feeding sodium silico-fluoride and 
hydrofluoric acid under pressure. Special atten 
tion is given to the accurate control of feeding in 
strict proportion to the flow Equipment is 
described for feeding into pressure line 


67 FORMING SYSTEM 


Symons Clamp & Mfg. Co.Offers a 4)-page 
catalog, F-9, on its system of wall-form construc- 
tion Latest information and improvements in 
the Symons Forming System are given Illustra 
tions show in deteil. how simply and easily the 
forming system operates; actual construction 
where forms have been used; the forms are shown 
in use as well as in completed jobs; blueprint 
illustrations and complete specifications are given, 
material and equipment necessary and time re- 
quired and cost figures on actual jobs Also con 
tains detailed information on Safety Shores and 
Column Clamps 


68 FOUNDATIONS 


Drilled-In Caisson Corporation——Literature de 
scribes foundation columns anchored in rock 
sockets; heavy column loads carried on single 
caissons, oenetration through any type of soil to 
rock at any depth; examination of rock can be 
made; economy in time and labor, foundation 
bonded in rock; description, design, specifications, 
technical data 


69 FOUNDATIONS AND HEAVY CONSTRUC- 
TION 


Spencer, White & Prentis, Inc.-— Has literature on 
the construction of difficult and unusual founda- 
tions, description of concrete-filled steel tubes 
driven to rock, including technical data, perform. 
ance and installation, description of Pretest 
Underpinning and the application of the Pretest 
Method to construction other than foundations 
Pretest foundations: caissons; foundations under 
existing buildings, shoring and moving buildings 


70 Fiy AsH 
Chicago Fly Ash Company--AlA File 3.B-2 of 


fers information on the rapidly growing practice 
of incorporating Fly Ash in concrete in the pro 
portion of 15% to 35° by weight of the total 
cementing maternal Fly Ash is « man-made 
“ Pozzolanic’’ agent which improves the resulting 
concrete, yet lowers its cost An ancient, suc 
cessful method, brought up to date Description 
of process, technical data, result of tests are en 
closed 


71 GATES CONTROL WATER LEVELS 
Thompson Pipe & Steel Company A bulletin 


shows how two new, simple automatic gates con 
trol and maintain accurate water levels cither 
above or below gates for streams and canals, 
water and sewage plants and other open channel 
uses at considerable less cost than conventional 
automatic gates. New design principle. A third 
device maintains uniform discharge with varying 
head on upstream side. The bulletin illustrates 
many typical uses to save water, lower mainte 
nance costs and eliminate flood damage Design 
and installation diagrams are included 


72 GEARS AND OPERATING MACHINERY 
The Earle Gear & Machine Co.-- Bulletin de- 


scribes products, facilities and designing services 
gears of all types in all practical materials; other 
products closely related to the manufacture of 
gears, such as racks, sprockets, sheaves and special 
machinery of which gears form a part. Also in 
cl .des a table of gear formulas with related blue 
prent references; ordering information and a few 
mstallation photos to illustrate the wide applica 
tions of products 


WHITE 
GIVES YOU 


greater, 
longer-lasting 
precision... 


Shown, model 7014 with 
same unit with ““U'' standard, also available, 


yet costs less than other 
quality engineers’ transits 


IKE every White quality-built in- 
strument, these engineers’ tran- 
sits give you greater dollar-for-dollar 
value than any other comparable unit. 
For example: White uses a recent- 
ly-developed Swiss Dividing Engine 
to cut graduations into solid silver. 
This insures super-precision from 
the beginning, safeguards it through 
more years of hard field usage. 

In addition, White engineers’ 
transits give you internal focusing, 
covered leveling screws and coated 
optics. These and a host of other 
design and operating features com- 
bine to give you a transit unsurpassed 
for case, speed, accuracy, economy 
and long-lived dependability. Write 
for Bulletin 1053 and the name of 
your nearest dealer, Davin Wutre 
Company, 359 W. Court Street, 
Milwaukee 12, Wisconsin. 


on all makes, 
all types of 
instruments 


standard. Model 7020, 


We offer expert 
REPAIR SERVICE 
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CATALOG DIGESTS 


73 GRATING FLOORING AND TREADS 


Irving Subway Grating Co., Inc. Just published 
its new Catalog F400. containing Mlustrations 
descriptions and complete engineering data on 
grating flooring treads and floor armoring (riv 
eted, press locked, welded types safle, durable 
fireproof ventilating. clean and economical —for 
industrial and power plant and refinery walk ways 
stairways, driveways, trucking aisles, ete 


74 GRAVITY FILTERS 

The Permutit Company Bulletin 2590A, 24 
pages, should be of interest to all operating, con 
sulting and architectural engineers dealing with 


It shows the complete line of 
rapid type gravity filters, which are made in three 


water problems 
basic types of concrete, of steel and of wood 
Specifications, operating characteristics, outline 
dimensions and typical installations of these 
filters and associated accessories have been in 
cluded 


75 GrounnGc 


Intrusion-Prepakt, Inc Prepakt Conerete and 
Intrusion grouting provide many advantages in 
new and maintenance construction Methods 
materials and applications are described in a fully 
Wustrated 24 page bulletin 


to SEATTLE 
and the 


May 23 to 28 


the Mathews. 


A.W.W. A. Convention 


We'll hit the silk and get 
there in time to extend 
you a warm welcome. 

Be sure to visit R. D. Wood 
Company's booth. There 
will be a display of 

R. D. Wood products, 
including America's 
best-known hydrant, 


MATHEWS nyprants 


Made by R. D. Wood Company 
Public Ledger Building, Independence Square, Philadelphia 5, Po. 
Manctocturers of “Send-Spun"” Pipe (centrifugally cost in sand molds) and R. D. Wood Gate Valves 


76 Gunite 


Pressure Concrete Com 
trated, free booklet on Gunite in all of its phases 
The booklet contains specificetions, job stories, 
and illustrations showing Gunite repair of reser - 
voirs, dams, filter plants, sewage disposal plants, 
stadiums, bridges, stacks and bunkers. The book- 
let also contains photographs on new prestressed 
tank construction and much other data. A new 
leaflet just published iNustretes pressure grouting 
to dams. 


y —Has a 48- page illus- 


77 HEAVY DUTY MOTOR ONS 
Standard Oil Company (Indiana)—-A page i! 


lustrated booklet covering the history and devel 
opment of Standard’s heavy-duty motor oils is 
available. This bulletin reviews the performance 
requirements of heavy duty motor oils and de 
fines the new A.P1. service classifications 


78 HEAVY DUTY TRAILERS 


Birmingham Manufacturing Co., Inc. 
C-7A iWhustrating 


Catalog 
by photographs and detailed 
information their line of heavy duty trailers is 


These trailers are skillfully de 
ease of 


now available 
signed to give you bigger “job pay off” 
handling and rugged wear 


79 HEAVY TIMBER ROOF DECKING 


Timber, Structures, Inc..New folder “Tim 
Deck’’ shows how to do the work of sheathing 
purlins, joists, insulation and ceiling all with one 
application of 3'/: in. thick tongue-and-groove 
sheathing Includes discussion of fire resistance 
and comparative insulation value together with 
data on beam spans, installation and calculations 
of area takeoffs and board footage Photographs 
illustrate typical applications in churches, schools 
gymnasiums, commercial buildings and interior 
partitions 


BO HIGH STRENGTH CORROSION 
RESISTING STEEL 


Bethiehem Steel Company—The use of high 
strength, low-alloy steel is rapidly increasing in 
practically every branch of industry. In a 66-page 
catalog, ““Mayari R— Bethlehem's High Strength 
Corroson Resisting Steel.’ the properties and 
outstanding features of this steel are described 
Included also are many photographs illustrating 
its use in equipment for the construction indus 
try: in bridges, pipe and penstocks, and in min 
ing, transportation, and other industrial fields 


81 HIGHWAY BRIDGE BOOKS 


Kmerican Association of State Highway Offi- 
cialsOffers a two-volume edition, “Public 
Roads of the Past.’ Volume I, and “Historic 
American Highways,’’ Volume II, of the history 
of roads, methods, instruments and influences 
Both volumes have complete bibliographies 
illustrated with both maps and sketches. Volume 
1. the European phase, from earliest recorded 
history (about 3500 B.C.) thru rise and fall of 
Roman Empire, discovery of New World, to 1800 
Volume II, is the record of transportation de 
velopment in America. Price is $3.00 for Volume 
1 and $4.00 for Volume I1, or $6.00 per set 

N. B. There is a charge for these books, Make 
checks payable to American Association of State 
Highway Officials 


82 HOISTING MACHINERY 
Superior-Lidgerwood-Mundy Corporation —Bu! 


letin H-414 describes and illustrates a full range 
of steam, electric, gasoline and diesel. powered 
hoisting machinery built in standard sizes. Com 

lete information given relative to drum sizes 
fine pulls, horsepower ratings, weights, etc. This 
bulletin also includes boom swinging gears and 
special data~-how to figure rope capacities of 
druns, how to figure carpuller and capstan loads, 
which can be handled by hoists using various 
parts of load lines, and various lead lines 


Turn to page 108 and order your 
literature. 
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83 HYDRANTS AND GATE VALVES 


R. D. Wood Co.--A 22-page booklet, “Mathews 
Modernized Hydrant," gives detailed description 
of its various features, with numerous photo 
graphs and sectional views to clarify the text 
Appropriate space is devoted to the removable 
barrel containing all the working parts, to the 
completely revolving head, and to the Sand Spun 
protection case. A portion of this booklet is an 
iWustrated treatment of gate valves that stay re- 
lable under severe service conditions 


84 HYDRAULIC CRANE 


Austin-Western Co.—An S-page catalog, AD 
2206R1, pictures and describes the new Austin 
Western Hydraulic Crane. This tractor-mounted 
crane, with its pickup, carrying, and placement 
capabilities, combines the best features of crawler, 
truck, and erection cranes with those of industrial 
shop cranes. All movements are actuated by 
fast, smooth, hydraulic control 


85 HYDRAULIC DATA 800K 


Leupold & Stevens Instraments, Inc. I nterpre 
tive data on water measurement and control is at 
your fingertips in the 144-page revised edition, in 
three parts: Float Wells and Instrument Shelters, 
Errors in Float Operated Devices; Hydraulic 
Tables; plus pages for notes and memorandums 
Indispensable for the engineer with its wealth of 
information, tables, charts and illustrations. The 
price is $1.00 

NV. B There is a charge for this book, Make 
checks payable to Leupold & Stevens Instruments, 
Ine 


86 INCINERATOR STOKERS 
and Emrich Company Bulletin No 1701! 
fully 


describes a proven design of automatic 
stokers for municipal and industrial incinerators 
The bulletin clearly shows the design and opera 
tion of this simple, rugged and dependable incin 
erator stoker that has proven itself in the field 


87 INDICATING, RECORDING AND 
TOTALIZING METER 


Simplex Valve & Meter Company— Bulletin 402 
18 pages, describes this mercury flow type indicat 
ing, recording and totalizing meter that operates 
in conjunction with Venturi tubes, flow nozzles 
and orifice plates. The meter is designed for the 
accurate measurement of water, gas, air, sludge or 
other industrial liquors and is so calibrated as to 
give a plus or minus 2°, accuracy at any point 
over flow ranges as wide as 13:1. The bulletin 
should be of interest to consulting plant engi 
neers, purchasing engineers and operating per 
sonnel 


88 INDUSTRIAL SILOS AND STORAGE 
SYSTEMS 


Marietta Concrete Corp.-Offers a catalog on 
modern industrial storage systems, designed to 
meet specific needs of diversified industries| More 
than just a silo or tank, these systems are com 
plete storage and materials handling installations 
engineered to improve handling facilities, help 
buiid reserves, and lower operating costs. There 
are sections on foundations, roofs, walls, floors 
and shelves. Photographs, illustrations, details 
of storage system construction, a capacity chart 
ete, are included 


89 INTRUSION GROUTING 


Intrusion-Prepakt, Inc..—New technique, Mixed 
in Place Intrusion Grouting,’’ offers construction 
engineers a new tool for solving tough soil and 
foundation stabilization problems Technique 
and its applications are described in illustrated 
20- page bulletin “Developments and Applications 
of Mined in Place Intrusion Grow: Piles."’ 


90 JOINT FILLERS AND SEALS 


Servicised Products Corporation — A catalog gives 
complete details and specifications on premolded 
joint fillers, hot-poured Para- Plastic sealing com 
pound, premolded Para-Plastic, molded rubber 
waterstops, corrugated closure strips, sewer joint 
seals, asphalt planking, and safety stair treads, 
curing compounds and air-entraining agents 


91 JOUNT FILLERS & COMPOUNDS 


Servicised Products Corporation —Servicised 
Products for pre-cast and tilt-up concrete con 
struction describes Servicised Cementone rubber 
joint filler and Servicised curing and separation 
compounds for tilt-up and pre-cast concrete con 
struction 


92 JOINT SEALER 


Sika Chemical Corperation A 4-page brochure 
illustrates advantages and uses of Igas Joint 
Sealer, the nonmeltable mastic water stop which 
is installed after concreting. Information is given 
on how to seal joints between concrete, steel, 
ceramic and other construction materials 
Sketches and instructions show how Igas joints are 
installed on or opposite the side of the structure 
(buildings, tanks, tunnels, etc.) exposed to water 
pressures 


93 LONGSPAN 


Haven-Busch Company A_ well illustrated 35 
page booklet explaining types. uses and advan 
tages. Contains charts and specifications, load 
tables, accessories and applications, also check 
list for requesting estimators 


94 LETTERING MACHINE 


Ralph C. Coxhead Corporation Vari. Typer 
engineering lettering machine relieves draftsman 
from tedious hand lettering The machine oper 
ates like a typewriter, but has instantly change 
able type faces in different styles and sizes to 
meet the various needs of the tracing or bill of 
material, The carriage is designed to hold trac 
ings as much as 6 ft or more in width The type 
impressions are electrically controlled producing 
a uniform, sharp, black character so important to 
a good tracing Mathematical symbols as wel! 
as draftsmen style lettering are available in the 
changeable type for cartridge 


95 LIGHT WEIGHT PirE 


Naylor Pipe Compeny--A new Bulletin No. 507 
has just been issued as a practical help to pipe 
users. It shows typical applications of its light 
weight lockseam spiralweld pipe and fittings 
Included are standard specifications on pipe from 
4 to 30 in. in diameter, together with data on 
fabricated fittings, flanges, and connections to 
meet all pipe line requirements 


96 MASONRY CEMENT 


Lone Star Cement Corporation 16-puge, illus 
trated booklet outlines the advantages of Lone 
Star masonry cement in simplifying the problem 
of obtaining uniformly high-quality mortar, as 
well as the economy of one rigidly standardized 
ready-to-use cementing material instead of two 
with no lime or portland cement to add, and no 
soaking or slaking. It provides timely informa 
tion on soundness, low absorption, high water 
repellency and other factors contributing to dur 
able, weather-resistant performance Contains 
easily-read graphs showing effect of mix propor 
tions on water retention, strength and absorption 
effect of mixing time on water retention, etc . 
along with convenient reference tables for esti 
mating quantities 


97 MEASURING AND CONTROL EQUIPMENT _ 


Simplex Valve & Meter Company — Bulletin 050 
4 pages, illustrates various types of measuring and 
control equipment General information is 
given on both primary and secondary measuring 
devices Included are short descriptions of 
Standard and Elliptical Venturi tubes, as well as 
parabolic fumes used as primary devices to actu 
ate the secondary indicating, recording and total 
izing units. Of interest are illustrations and de 
scriptions covering various types of air release and 
air inlet (and vacuum breaking) valves and the 
new Controlled Closing Valve 


WEIGHTY 
PROBLEM 


Irving Aluminum Grating 
is the solution where 


STRENGTH 


and VERY 


LIGHT WEIGHT 


are wanted. 


RUST PROOF 


For Further Information on 
Irving Gratings, Write 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 


5008 27th St, Long Island City 1, WN. Y. 
1808 10th St., Oakland 20, California 
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98 MEASURING FLUMES 


Thompson Pipe & Stee! Company — Self cleaning 
Parshall measuring flumes give permanently 
accurate water measurement for open channels 
as described in bulletin. Used in water, sewage 
and industrial plants as well as for irrigation 
Presents advantages and also complete table for 
free flow discharge of throat widths from three 
inches to twenty feet. Bulletin shows how these 
flumes stop water disputes and meet with approval 
of State Engineers 


99 MECHANICAL PIPE JOINTS 


R. D. Wood Co.—A 4-page leaflet describes me- 
chanical joints that meet the requirements for 
permanent tightness of pipe joints under condi- 
tions of deflection, expansion, contraction and 
vibration They are designed for high-pressure 
lines for oil, gas, water, steam. or chemicals 


100 METALLIC AGGREGATE 


A. C. Horn Company, Inc.—Has prepared an 8 
page booklet covering the uses of Vibro Foil, a 


Investigate the 
cater | AUTOMATIC BACKWASH 
of foundations and specifications are given RAPID SAND FIL TER 


101 metric WALL CHART 


Mayo Tunnel & Mine Equipment —(Offers an en- 
larged metric wall chart for the rapid conversion 
of meters to feet and inches. Also included is a 
table for the direct conversion of Inches and 
Fractions to Meters Available to engineers who 
work with the metric system 


102 mMoRTAR CEMENT 


Universal Atlas Cement Company “Good Ma 
soury Deserves Atlas Mortar Cement’’ a booklet 
now available Masonry is no better than its 
mortar is the opening point made in this booklet 
It also outlines the advantages of using prepared 
mortar cement, and backs this up with comments 
from men who use it. It further points out that 
behind Atlas Mortar Cement are years of labora- 
tory and field research. This quality product com. 
lies fully with ASTM and Federal Specifications 
or masonry cement, and provides in a single 
material a mortar cement that rates high in all 
desirable characteristics— plasticity, yield, volume 
change, water-retention, durability, strength and 
color 


103 moTOR GRaveER 


Allis-Chaimers Manufacturing Company——The 

AD-40 motor grader, largest in the Allis-Chalmers 

ader line, is described in this 16-page color cata 

og. In addition to describing such features as 

‘ei 6 Hydraguide’’ steering, extra high clearance, easy 

includ gv h working controls, and full visibility for the oper 

"9 metal bd ator, the catalog also includes action pictures 

Case. carrying showing what the various features mean in terms 

of work the AD-40 can do Power is provided 
by a Diesel engine with a rated 104 brake hp 


104 MOTOR GRADER Here is « sand filter which cleans itself 


Allis-Chalmers Manufacturing Company—-Me automatically — with no interruption 
IN LESS TIME! | chanical features specifications and the many whet to the filtering ten. We 


year-round jobs on construction and maintenance 


Write for Complete Information | of roads and streets, and general construction hutd or hang ie necessary 


work, feature the Model D motor grader three 
color catalog Actual photographs tell the on-the while cleaning is in progress. 


job application «tory, and illustrations and cut 

SERVICE DEPARTMENT | away view of | complete unit, its “Power | The secret lies in its special, compart- 
CTO ERS: NEL Crater’ engine, | us those of important mechan 

FA RY TRAINED P ON ical and construccion features of the Model D | mented filter bed and traveling backwash 

provide much important technical information, mechanicm which automatically cleans 
There is also illustrated information about many 

+t HTH tet allied attachments designed for the Model D. one compartment at a time. 
+ 


May be used for plant supply water or for 
The NG. 105 motor sweerer waste water treating. Write for Bulletin 
EQUIPMENT Austin-Western Co.--A 1!6-page catalog, AD 46-A-37. 


2170, pictures and describes the Model 40 motor 
sweeper with its unique direct broom-to- hopper 
sweeping which makes unnecessary the conven 
tional belt conveyor or squeegee elevator While 
designed primarily for use by municipal street HARDINGE 
and park departments, the Model 40 is also well 
adapted to use on airports, and in and about in comMPpany INCORPORATEDO 
dustrial plants of many types. Included in the 
catalog are brief specifications and photographs of YORE PEOESYLVAMA MO Arch & Mow Othe ond Works 
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CATALOG DIGESTS 


106 MOVASLE-BRIDGE ELECTRIFICATION 


General Electric Company Announces a new 
publication on movable bridge electrification 
The 12-page booklet, designated GED-1982, 
explains why the nation’s automobile and rail- 
road traffic growth necessitates new movable 
bridges. Amply illustrated, it contains case 
histories of various bridge applications. In 
formation on amplidyne-control, electrically 
operated center-span drives, and interlocked 
control also is provided 


107 orice copier 


Eastman Kodak Company is offering a new 
leaflet describing their Kodak Verifax Printer 
This printer is a typewriter size office copy ma 
chine which can be used to produce three or more 
copies of any letter or letter size document in less 
than a minute, for only three cents per copy when 
three copies are made The process and equip 
ment are fully described 


108 on 


Caterpillar Tractor Co. 
booklet, Form 30061, 


Has recently published a 
entitled, “A New Oi 
Clutch For Your D8". The booklet depicts the 
advantages of the oil-type flywheel clutch in 
giving improved performance and reduced operat 
mg costs. Photographs show what is involved in 
a field changeover to the new clutch Descrip 
tions on how the oil clutch works and how to make 
a field installation, complete the booklet on this 
major advance in tractor design. A detailed cut 
away drawing of the oil clutch appears on the 
cover 


109 opncaL sQuares 


Henry Wild Surveying Instruments Supply Co. 
of America, Inc.—-Optical Squares, the size of a 
plumb-beb enustantiy intrigue persons who have 
not had practical experience withthem. By means 
of Pentagonal Prisms these squares turn a true 
right angle. They are the smallest and most 
inexpensive ‘“Transit"’ for laying out and checking 
buildings, concrete forms, and boundaries as well 
as cross sections and Topo maps. A well illus 
trated booklet on Optical Squares has just come 
off the press. It explains the working principle 
and the many fields of application of both the 
Single and Double Prisms 


110 PACKAGE WATER CONDITIONER 


The Permutit Company Bulletin 3869, & pages 
describes Permutit's Package Water Conditioning 
Plant, an extremely versatile, self contained unit, 
designed to coagulate, clarify, filter, neutralize, 
de alkalize, and soften raw water supplies 
Listed are the component parts, principles of 
operation, ratings, capacities, and sizes This 
bulletin should be of interest to all engineers deal 
ing with water problems 


111 PAVING BREAKERS 


jor Manufacturing Company Announces a new 
act packed Bulletin 87-P, on their line of Silver 
Streak paving breakers Economy and operating 
features are covered in eight pages of detailed 
description, specifications and photographs 
Exclusive Joy developments, such as Cadmium 
Plating and the patented Dual Valve are de 
scribed Joy paving breakers are built in four 
sizes. The bulletin also describes air compres 
sors, rock drills, and other related tools. 


112 PAVING TREATMENTS 


American Bitumuls & Asphalt Company—A 28- 
page, two-color booklet describes in fully scenic 
photographic form and with basic tabular data 
the newest practice in step-by-step construction 
of surface treat ments. armorcoats and penetration 
pavements with Bitumuls emulsified asphalt 


113 SAMPLE KIT 


American Pencil Company FREE! New Venus 
Blueprint Pencil Sample Kit. See for yourself 
how new Venus Blueprint Pencils give you more 
brilliant, clear, non-smear markings on all blue 
or white prints and coarse papers Specially 
formulated lead is the reason. Sharpens to a 
needle point, never powders of smudges; mark- 
ings are opaque and insoluble. resist oil and grease 
Electronically controlled color accuracy Kit 
includes two new Venus Blueprint Pencils plus a 
Venus Drawing Pencil 
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You can clean under bridges and culverts .. . remove sediment from storm 
sewers .. . work in | ge which do not allow the head room other machines 
require . . . efficiently, economically . . . with a Sauerman Crescent Scraper 
— by a skid mounted Sauerman Hoist or your tractor or boom machine 


The Crescent, working between an anchorage and the hoist, will deposit ex- 
cavated material anywhere along the span simply by reversing the forward 
pull. Through an opening no larger than its own width, the Crescent can be 
started through an underpass. It digs equally well on firm ground, boggy 
material or under water. 


For tull details, illustrations and representative cost figures on the use of a 
Crescent Scraper with your tractor, write for Field Report 209. For informa- 
tion on the use of Crescent Scrapers with draglines, request Field Report 219 


and Catalog J. 


SAUERMAN BROS., INC. 
552 S. Clinton St., Chicago 7, Ill. 


SAUERMAN BROS., 


Inc. 


everything you need 
for easy soil sampling 


1. 
portable 


Carry it in your cor. 


easy to use 
No experience 
needed to operate. 


3. 
dependable 


Recovers accurate, 
undisturbed samples. 


More than 30 years of soil sampling experience all over the world 
has proven that this kit is the most versatile, 
portable collection of soil sampling tools you can buy! 


LOW COST — NOTHING TO GET OUT OF ORDER — 
WRITE TODAY FOR PRICES AND BULLETIN 26-CE 
725 W. leckewonna Avenve 


ACKER DRILL CO., tne. con 


@ complete line of Diamond and Shet Core Drills, Drilling Accessories and Equipment 


| the ACKER SOIL SAMPLING KIT 3 
| 
| 
119 


By proper use of welded de- 
sign, steel and manhours 
can be reduced 15% in erec- 
tion of buildings and bridges 


SEVEN WAYS 10 CUT 
CONSTRUCTION COSTS* 


The following savings are a direct 
result of using welded steel in struc- 
tural design as compared with tradi- 
tional riveting or bolting: 


1. Weight reduction of as much as 15% 
is realized since the full areas of tension 
members and tension flanges are effec- 
tive. Members subject to bending may be 
designed to take full advantage of con- 
tinuity. Gusset plates, splice plates and 
connections are materially reduced .. . 
often completely eliminated. Height of 
building is usually reduced since floor 
beams are of less depth. 


2. Fabricating time and cost is less be- 
cause layout, punching and drilling of 
holes is eliminated. 


3. Size and cost of foundations is lower 
where safe bearing power of soil is low. 


4. Greater freedom in design is possible. 
Structures can be made fully continuous 
to provide against forces of hurricanes, 
earthquakes and atomic blasts. Additions 
and alterations to existing structures are 
easier. 


5. Design time is less because welded de- 
signs take fewer details, involve fewer 
pieces. 


6. Maintenance costs are lower. Smooth 
surfaces on welded connections mean 
less corrosion, less painting. 


7. Noise of erection is eliminated . . . an 
important factor in areas near hospitals 
and office buildings. 


Fig. 1. Typical Riveted 
Cennection of /loor 
beam to column, Auxil- 


1 beam; pieces 6" x 4” 
angles 2 pieces 4° & 
angles. 


Fig. 2. Typical Welded 
Construction of floor 

am te column, Auxil- 
gary steel. . . omly 3.2 
pounds welding rod: 4 
erection lips, 


CATALOG DIGESTS 


114 prencus 
Eberhard Faber Pencil Company — Announces 


the publication of their new general catalog 
featuring their line of wood cased pencils, erasers 
crayons, Mupastels, rubber bands and type clean 
ers. Any dealer who has not received « copy 
may obtain one by writing directly to the com 
pany 


Raymond Concrete Pile Company Standard 
step-tapered piles are described in Catalog 5-54 
which also includes information on the scope of 
Raymond's activities covering every recognized 
type of pile foundation —concrete, composite, pre 
cast, steel, pipe and wood piles; also caissons 
underpinning Domestic operations also include 
construction involving shore protection, ship 
buthding facilities, harbor and river improvements 
and cement-mortar lining of pipelines in place 
Raymond's foreign services include every type of 
construction 


The Union Metal Mfg. Co. Test load data, en 
gineering tables and descriptive information are 
contained in Catalog No. 81 on Monotube piles 
It also includes numerous photos showing a wide 
range of job applications throughout the country 
The Monotube is a fluted. tubular steel pile 
either fully tapered or combining tapered and 
uniform sections It is driven directly with a 
standard crane, leads and hammer, without the 
use of driving core of mandrel Advantages 
listed: light weight, easy handling, speedy driv 
ing, economical field extensibility, visual inspec- 
tion after driving, high load-carrying capacity 
with consequent economy per ton of load carried 


117 pwe CEMENT LINING 


Centriline Corp. A booklet describes the method 
of reconditioning pipe lines in place by placing a 
cement mortar lining on the inside surface which 
will stop leaks, corrosion and increases flow coeffi- 
cients. This work can be done in pipe diameters 
from 4 in. to 144 in. with a minimum interruption 
of service 


118 PIE CLEANING EQUIPMENT 


Flexible Sewer-Rod Equipment Co.-A 26-page 
catalog, “Power Bucket Machine’’, offers a model 
for every job where pipe cleaning tools and equip 
ment are needed Fully Ulustrated with photo 
craphs and detailed information it shows a com- 
plete line of Power Bucket Machines and gives 
practical suggestions as to their use and care 


119 pocket RANsIT 


Wm. Ainsworth & Sons, Inc.—-A booklet describ- 
ing and outlining the use of the Brunton pocket 
transit and accessories is available. The booklet 
shows how horizontal and vertical angles can be 
determined to approximately one degree by an 
instrument weighing only 8'/; ozs 


120 power succy 
Whit Manufacturing Company Fully i 


*Condensed from paper by Fred L. Pl fr, 
Director of Engineering, Hammond tron Works, 
Warren, Pa. publish in Proceedings of the 
Second Illinois Structural Engineering Conference. 
HOW TO DESIGN FOR LOW COST 
Lincoln Studies in Structural Arc Welding 
present latest construction ideas for efh- 
cient low cost design. Available by writ- 
ing on your letterhead to The Lincola 
Electric Company, Cleveland 17, Ohio. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 2402 

Cleveland 17, Ohio 

THE WORLD'S LARGEST MANUFACTURER OF 

ARC WELDING EQUIPMENT 


120 


lustrated in leaflets now offered are the Model 
UPB, DBS2, and FR-51 Models of the Power 
Buggy For use in any industry manufactur 
ers, construction, warehousing, etc., these are 
man-hour savers, speedy, tough, versatile and 
economical 


121 power Gravers 


Austin-Western Co..-A 24-page catalog, AD 
2112-R1, pictures and describes the “S8-H," the 
“00-1” and the Master 00" power graders with 
exclusive all-wheel drive and all-wheel steer All 
types of work--rough grading, heavy ditching, 
scarifying, snow plowing, terracing and drainage 
mixing, loading, rolling and bulldozing —are illus 
trated and discussed Included also are brief 
specifications, a description of exclusive design 
features and detailed illustrations of the attach 
ments 


The performance of these pumps is 
remorkable. Their stamina and ef- 
ficiency are documented by two years 
of laboratory and field tests. This is 
the hoppy onswer to the problem 
of pumping highly abrasive slurries 
at high solid concentrations and 
over a wide range of heads and 

pacities. Their capacities range 
from 50 to 3000 GPM against 
heads up to 150’. 


Write for our illus- 
troted booklet. If 
you wish, there is a 
representative near 
you who will be 
glad to call if you 
desire. 


GEORGIA WORKS CO. 


Twelfth Street, Augusta, Ga. 
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122 preaprator 


The Permutit Company Bulletin 22048, 20 
pages, covers applications, principles of operation 
design featuses, advantages, recommendations 
flow diagrams, and specifications of Permutit's 
Precipitator, Three basic designs offer efficient 
means of removing impurities from a liquid by 
precipitation, adsorption, settling, and filtration 
It requires less space, less chemicals and less reac- 
tion time than previous designs. Softens water, 
removes turbidity. color, taste, odor, reduces alka- 
lity. silica, and fluorides 


123 PRECISION INSTRUMENTS 


C. L. Berger & Sons, Inc.——‘‘Solar Ephemeris and 
Polaris Tables.”’ 1954 Edition, 06 pages. Con 
tains complete instructions for determining azi 
muths from the sun and the altitude of Polaris, 
prepared by Herman J. Shea, associate professor 
of surveying, Massachusetts Institute of Tech 
nology Directions for making astronomical ob 
servations and computing results by direct solar 
observation and time from same observation 
meridian by solar attachment; meridian by 
Polaris at elongation, azimuth by Polaris at any 
hour angle; latitude by sun at noon, and latitude 
by Polaris are included, as well as all requisite 
tables. Price is $50 per copy 

N. B. There is a charge for this book Make 
checks payable to C. L. Berger & Sons, Inc 


124 PRECISION INSTRUMENTS 


C. L. Berger & Sons, Inc.—-Complete specifica 
tions on the Berger ““N"' line of moderate-priced 
builders’ instruments are included in an iJlustrated 
brochure now available. Companion line to the 
company's engineering, mining and astronomical 
instruments, the “‘N"* line consists of a convertible 
trangt-level, a 12-in. heavy-duty dumpy level, a 
service transit level (farm level) and a hand level 


125 PRECISION INSTRUMENTS 


C. L. Berger & Sons, Inc. An informative, 4-page 
brochure, combining «a catalog and calculating 
chart, has been prepared. Pictured in four colors 
on the cover is the Berger Type R transit, one of 
the many instruments produced by the 82-year- 
old firm. On the center spread are photographs 
and code names for 12 types of Berger instru 
ments, from an 18-in. dumpy level to a plane 
table alidade 


126 PRECISION TRANSIT 


Warren-Knight Co..The new circular, CE7, 
describing the latest Model medium size Precision 
Transit No. 7-cF is available This new Model 
Transit has a number of exclusive features that 
make it the outstanding instrument of its kind 
today. The Transit has a new 24 power inter 
nal focusing telescope with disappearing stadia 
axle end focusing, replaceable leveling screws in 
bushings, etc., and weighs less than 13 Ibs without 
using any light alloys in its construction 


127 ravar 


Bludworth Marine, Div. of National-Simplex- 
Biudworth, Inc.Radar and radio direction find 
ers for offshore position location. Nine models 
available to suit your needs. Literature and prices 
on request 


128 rans 


L. B. Foster Company To serve every type of in- 
dustry that uses trackage, a new catalog, No 
575, titled “Rails, has been issued. IJustrations 
of rail sections in the catalog are in profile com 
| ay with design dimensions all in actual size 
or use in comparison with actual and section 
samples, or for use with tracing drawings Angle 
and splice bars are illustrated on each section 
from 12 to 155 Ib inclusive, and on crane rail sec 
tions from 104 to 175 lb. Handy specification 
tables are shown with cach diagram Complete 
ordering instructions and specifications are given 


129 BRICK MASONRY 


Structural Clay Products InstituteThe first 
complete, authoritative handbook on the use of 
reinforced brick masonry in construction. entitled 
“Reinforced Brick Masonry and Lateral Force 
Design.” fills a recognized need for technical in 
formation on lateral force design in masonry for 
architects and engineers The principles of R BM 
design are the same as those nationally accepted 
for reinforced concrete but offer lower cost and 
more flexibility The book reviews accepted de 
sign criteria, suggests methods of calculating 
stresses, and recommends reinforced brick masonry 
building code requirements 


130 rock oruis 


{or Manufacturing Company (ffers Bulletin 87 
iustrating five of the modern Joy rock drills 
the heavyweight L.B-57 im the 55 tb class, the 45-1b 
the 35 Ib L-27. the lightweight L.27. and the 
DH.4 plug drill Exclusive Joy features make 
these rock drills the top performers: Cadmium 
Plating. which prevents rust and aids lubrication, 
and the Dual Valve, the patented Joy design de 
velopment that “make air do more work 


131 


Rodney Hunt Machine Co.-Has released a re 
vised edition of a complete catalog on metal, rub 
ber, wood and plastic rolis The catalog con 
sists of 48 pages with an appendix of tear-out di 
mension sheets for use in supplying specifications 
on rolls, fulling-mill lags and textile machinery 
reels. Also includes a page on the simple but 
valuable routine by which wood or rubber rolls 
properly cared for, can be made to deliver « 
greatly extended service life 


132 russer ROADS 


Natural Rubber Bureau A 52-page booklet en 
titled, “Stretching Highway Dollars With Rub 
ber Roads,” is offered. This booklet gives the 
whole story on the history of rubber roads, and 
describes in detail the test roads using natural 
rubber powder that have been laid in the United 
States and Canada through the 1951 paving 
season. 


133 sarety FLOORING 


The Master Builders Co.A 12-page illustrated 
booklet on DPS Masterplate, for producing a 
static-disseminating, spark-resistant, non-com 
bustible, heavy-duty, abrasion-resistant iron clad 
concrete floor surface A DPS Masterplate 
floor surface is a precaution against loss of life 
property and production from fire and explosion 
caused by static and mechanical sparks. Book 
let describes the product, tells how it is used and 
gives performance test data 


134 sANDBLAST MACHINE 


Sanstorm Manufacturing Company — Bulletin 
AB.-11-52 disclosed initial enlightenment on San 
storm Pressure Type Sandblast Machines involv 
ing two sizes, four models, in portable and sta 
tionary arrangements. These models are designed 
for any type of heavy duty sandblasting or blast 
cleaning operation and guaranteed to offer San 
storm's famous non-stop, non plug blasting action 
for the highest degree of efficiency and economy 
attainable in pressure type blast cleaning opera 
trons 


135 SAND BLAST NOZZLE HEAD 


Sanstorm Manufacturing Bulletin 
WJ.1 discloses pertinent information to the San 
storm Wet Jet Nozzle Head. A small convenient 
lightweight, low priced attachment for arrange 
ment with any type of pressure type sandblast or 
blast cleaning operation for the accomplishment of 
a definite, wet, dustiess, pressure type sandblast 
machine performance. The Wet Jet is designed 
for employment in the blast cleaning of building 
facades, houses. and other structures which are 
located in congested areas and where City ordi 
nances re dust, etc. must be observed 


136 screw CONVEYORS AND FEEDERS 


Link-Belt Company Screw conveyors and screw 
feeders, simple and versatile handling mediums 
for hundreds of materials, are covered in Book No 
2280. Over 250 of these materials are listed and 
classified by size, flowability, abrasiveness, aver 
age weight and other characteristics The book 
also gives detailed engineering information, with 
selection tables and horsepower formulas, lay 
outs and arrangements, dimensional data and 
part numbers, to permit selection of screw con 
veyors and screw feeders for many applications 


137 sewAGE REGULATORS 


Brown & Brown, Inc. Bulletin 81 with supple 
ments A and B describes sewage regulators de 
signed to automatically control diverted sanitary 
flows from combined sewer systems, either by cut 
ting off such flows entirely during storm periods 
or by governing such diversions to a constant pre 
determined quantity regardless of storm condi 
tions Charts for the ready solution of diversion 
problems are included 


138 sewer CLEANING EQUIPMENT 


Flexible Sewer-Rod Equipment Co.-A 47-page 
catalog No. 53-A entitled, “Why Preventative 
Maintenance’’, describes a complete line of sewer 
cleaning and maintenance equipment Fully 
illustrated with photographs and detailed infor 
mation, the catalog shows various equipment and 
the ‘Flexible’’ way of using it on the job 


139 EQUIPMENT 

Mayo Tunnel & Mine Equipment — Offers Bulle 
tin No. 20, illustrated by photographs, showing 
various types and uses of shaft equipment Also 
includes Kibbles, Gilleys, Air Locks and pneumatic 
Grouter 


140 sHorT CORE DRILLS 


Acker Drill Company, Inc. Offers a bulletin de 
scribing the Model KR shot core drill, The KR 
drill is especially suited for obtaining highway 
and airport runway test cores from concrete, 
bituminous or masonry surfaces. The entire unit 
is light enough for mounting on a pick-up truck 
or trailer. Power unit can be gasoline, kerosene 
diesel of electric motor. 


141 sol SAMPLING TOOLS 


Acker Drill Company, Inc. Offers a 16- page bulle 
tin describing their complete line of soil sampling 
tools The science of soil mechanics and the 
special tools required for accurate sub-surface 
exploration in various soil conditions, is thor 
oughly discussed. 


142 steer orevces 


American Steel Dredge Company Inc.--A 16 
page catalog illustrating in color its full line of hy 
draulic dredges is available A series of field 
photographs shows the 15, 12, 10 and 8 in. sizes 
hydraulic dredges in operation In addition, 
many of the modern design and construction de 
tails are illustrated. A table of typical dredge 
data is included for handy reference of dredge 
specifications 


143 sTeEL FABRICATION 

The Ingalis Iron Works Company (Offers a 
bulletin “36 Ways to Measure Know-How.’ 
illustrating the many office buildings, power 
plants, factories, refineries, hangars and public 
service buildings thet stand as evidence of the 
specialized craftsmanship of one of the country's 
largest fabricator of steel 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM. 
PANIES? ARE THE AMOUNTS 
CORRECT? 
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ARE YOU 
GETTING 
THE NEW 
ANGLES... 


WILD T-1 


OPTICAL REPEATING 


.». with 20 years of proven service 
under tough field conditions. 
Both circles read from one single 
station through microscope 
alongside telescope eyepiece. 
Optical mi ter el 


possibility of reading error. 
Ilumination is provided by 
daylight mirror or by battery 
attachment for night, underground 
or mine work. 


WILD surveying instruments, inherently 
accurate, are Swiss precision designed 
for stability under adverse conditions, 
for sturdiness, and for ease in operation... 
they provide lasting trouble free service. 


For details phone oF write for Bkit CE4. 
Full Fectory Service by Specialists. 


HENRY WILD 
SURVEYING INSTRUMENTS SUPPLY CO. 


OF AMERICA, INC 
MAIN & COVERT SIS. PORT WASHINGTON. NY 
Washington 7.4843 


TRANSIT Rugged, compact design 


| available on each instrument 


| img tachometers, plane table equipment, pentag- | 
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144 sree. Forms 


Economy Forms Corp. A booklet on steel forms 
for concrete construction is offered. It has ou 
merous pictures showing the simple handling, appli- 
cations, and use of the forms for all types of heavy 
construction; tunnels, culverts, sewage & water 
treatment plants Special forms designed to solve 
concrete construction problems are also shown 


145 sveet MILL DRIVE ENGINEERING 


General Electric Company—A new bulletin 
showing examples of steel mill drive engineering 

| at work is now available’ The 16-page publica 

| thon, designated GEA-6034, provides information 
om various applications of drive engineering in- 
cluding annealing and acid tinning lines, ore 
bridges, sintering lines, main drives for hot 
strip and cold-strip mills, and auxiliary drives for 
a blooming and slabbing mill 


‘146 STEEL SHEET PILING 


L. B. Foster Company——Contractors faced with 
the problem of selecting proper piling for construc- 
tron projects will find their task simplified be 
cause of a new catalog titled “Steel Sheet Piling’, 
No. 575D. Giving comparative information on 
steel sheet piling manufactured by major steel 
companies, the 20 page catalog also cites the ad 
vantages of renting piling; gives piling data re 
lated to circular and diaphragm-type cellular 
cofferdams, circular cofferams, pile extractors and 
pile hammers and specifications for piling sections. 


447 STEEL WATER PIPE 


Armco Drainage & Meta! Products, Inc. 
OS page manual, “Design Standards for Steel | 
Water Pipe” It covers uses, determining size 
and wall thickness of supply lines 
expansion joints, special connections 
related subjects. Charts, tables, formulas and 
photographs supplement the text Originally | 
published by the American Waterworks Associa 
tion, Inc, from a paper presented by Russell E 
Barnard, Advisory Engineer, Armco Drainage & 
Metal Products, Inc 


Offers a 


field joints, 
and other 


148 structuRAL sHaApes 


United States Steel Corporation A 72 page 
hard bound book, ADV-17831, containing com 
plete properties and dimension tables of various 
structural shapes, including diagram drawings of | 
each Also included are plate size limitations aad | 
basic structural data on bearing piles, steel sheet 
piling, floor plate, crane rails and corrugated 
sheets | 


149 sus-surFAce EXPLORATION 


The Giles Drilling Corporation A comprehensive 
booklet describes advanced sub-surface explora 
tion technique in test borings for engineering 
Emphasis is laid upon the fact that every engi 
neering exploration presents its own individual 
sub surface conditions and problems This places 
a premium upon correct field technique and inter 
pretation 


150 surveyinG INSTRUMENTS 


C. L. Berger & Sons, Inc.—-A 16-page condensed 
catalog, “Accuracy in Action,” illustrates the engi- 
neering and surveying instruments manufactured _ 
by the company General characteristics, optical 
systems and accessories for the Berger line of 
engineers transits, levels, mining transits, theodo- 
lites. collimators and alidades are fully described 
with essential specifications for each. A section 
devoted to builders’ and contractors’ instruments 
is also included 


151 surVeyInG insTRUMENTS 


Kern Instruments, Inc..-A 32-page brochure 
offers a brief description of the most important 
instruments manufactured by world-famed Kern 
& Co. of Aarau, Switzerland Fully illus 
trated, it acts as an index to the detailed literature 
Included in the 
brochure are double circle theodolites, self -reduc- 


onal prisms and many other except ly fine | 
instruments | 


McCARTHY UNDERGROUND 
HORIZONTAL DRILL 


DRILLS UNDER HIGHWAYS, RAILROADS, ETC. 


A utility money-maker! Drills through 
rock or earth for Centon. conduit, pipe 
lines, etc., without breaking the surface. 
Drills 4” to 24” holes up to 180 ft. _— 
in hardpan compacted sand, gravel 
shale formations. 


~ 
——— 


BLAST HOLE DRILLING 
PROSPECTING 


Drills 4-6-8” diameter “dry” holes — 
400 to 1,000 ft. per day. Can be mounted 
on truck or half-track. Hydraulically oper- 

dapts to any where ordinary 


rock formations need blasting. 


(SALEM 


THE SALEM 
TOOL COMPANY 
804 ELLSWORTH AVE. 

SALEM, OHIO 


Seuicised 


SELF-EXPANDING 


CORK 


> Expands 50% Beyond Original 
Thickness After Compress! 

> Fully Compressible 

Non-extruding, Resilient 


Ideal for large concrete structures or 
masses where substantial initial con- 
traction is anticipated before any 
considerable amount of expansion 
takes place. 50% expansion beyond 
original thickness after compression 
keeps joint space filled, regardless of 
concrete movement. Made in '4 " to 
1” thicknesses; 2” to 12” (Standard) 
widths; also made in 24” and 36” 
widths on special order. 

Write for Catalog and Complete details 
on Servicised Joint Fillers and Sealers. 


=" SERVICISED PRODUCTS CORP. 


60451 W 65TH ST CHICAGO 


_mccARTHY 
Bin WAY? | 
a Maximum Joint Filling 
4 EE | 
| 
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CATALOG DIGESTS. 


FROM STANDARD PARTS i 


| 152 surveyinG InsTRUMENTS 


Fennel Instrument Corporation of America— 
offers a folder on their line of precision instru 
ments Photographs. detailed descriptions of the 
models, prices, ete, are included 


153 surVevinG INSTRUMENTS 


The Union Mercantile Company —Has literature | 
available on the following surveying and engi 
neering instruments 18 in. dumpy level; 5 in 
engineer's transit; 5*/, in. Engineer's Transit; | 
and 11 in. builder's level. This literature de 
scribes the finest of Japanese optics built to 
standard American specifications. Prices are far | 
below comparable values. These instruments are 
equal to the world’s finest. Complete technical 
descriptions, photographs and price list are 
included 


154 surveyinc insTRUMENTS 


David White Company—(Offers Bulletin 1052 oo 

surveying instruments for all purposes. The pres- 

ent edition tells the story of the most recent : f 

changes and developments in the field of surveying 

@ By modif in and re-combinin instruments and engineer's field supplies. The ‘ ’ WATERSTOPS 
ying 8 catalog presents an exceptionally large assortment 

our standard parts, Superior-Lidger- of high-grade and up-to-the-minute products | 4 

wood-Mundy can engineer hoists to a / .the standard 

meet your specific requirements at ; i 


LABYRINTH 


the lowest possible cost. YING INSTRUME : Pg 
= Company Has a series seal on 
Write for and catalogs of bulletins known as “The White Way”. Tech- ; 4 


nical terms used by engineers and surveyors are ndi 
clearly explained Detailed information is given outsta ng 
construction jobs 


on; design and construction, how to set up a 
UNDY CORPORAT . transit, uses and manipulation, ete Many 
Universities are now using this series for class 
instruction 
Main Office and Works: SUPERIOR, WISCONSIN, U.S.A. 


New York Office, 7 Dey Street, New York 7, . ¥. | 
” 156 swimminc POOL EQuIPMENT @ Quickly accepted by the nation’s 


National Pool Equipment Co. Has for free dis’ leading engineers and contractors, 
tribution 20-page catalog fully illustrating the : 
most complete line of highest quality pool sup Labyrinth Waterstops —the first really 
plies and equipment -full of drawings and charts a 
for the prospective pool owner, architect or engi satisfactory water seals—are now 
neer 

being used on all types of jobs... hydro 


electric plants, atomic ener lants 
157 TANDEM ROLLER ind P 
The Galion Iron Works & Mfg. Co.--A flyer industria plants, water and sewage 
retractable ‘Tandem Roller. Describes at Plants, water reservoirs, underground 
ransmesion.com- surface parking lots, swimming 
pools plus a host of lesser projects. 


(Names, and details furnished on 


= 158 TECHNICAL DATA CATALOG 
Lefax— Listing over 2000 subjects, the Lefax cata. request.) Why not get additional in- 
log of pocket size technical data books is off the 
C 0 N T R A C T 0 ~ S press These handy reference books cover every formation on this time and money sav- 
sive authoritative, fo use iy engineers. techincal ing water seal? Just mail coupon below. 
or workers, executives, etc ontinuously revisec i" 
DIAMOND CORE DRILLING | jects include: hydraulics machine design, piping — 
DRY SAMPLE SOIL BORINGS data, surveying high 
way engineering, clectricity motors 
and generators, and others. g 
FOUNDATION TESTING 
TENSIONING MATERIALS 
PRESSURE GROUTING, ETC. John A. Roebling's Sons Corporation Catalog Eliminates seepage problems, of 
anywhere in the world Concrete’’, offers detailed information and photo- Simplifies form work. : 


graphs of various construction jobs for which 


More thon sixty yeors of successful expe- Roebling wire and strand have been used. Fea ‘i 
rience backed by superior equipment and tures uncoated prestressed concrete strand @ @ @ @@ © 
for pre-tensioned bonded design, strand fittings 
ample financial resources, constitute your best t-tensioned design, tensioning applications and ae 
ensioned design, tensio pplications anc WATER SEALS, INC. id 
Manufacturers, also of Diamond Core Drilling 9 South Clinton Street Dept. 1 ey 
Machines and complete occessory equipment, Chicage 6, Illinois ; 
including all types of Diamond Drilling Bits. 160 rHEoDo.ute Please send complete information on Labyrinth Waterstops, 
Write for Bulletin No. 320. Geo-Optic Company, Inc. Has a leaflet describ 
ing the optical universal theodolite Askania TK Nemes 
SPRAGUE & HENWOOD, Inc. Transit with terrestric telescope (erecting eye 
piece). The Askania TKT Transit enables sur 


Dept. C. a SCRANTON 2, PA. veyors to cope with any possible problem of tri Compony___- — ————— 


angulation and to obtain results of the highest 


New York - Philadelphia - Pittsburgh accuracy. All readings are done from one Address — 
Grand Junction, Cel. - Buchans, Newfoundland position—an important time factor Other 
| advantages and data are included City Zene___ Stete 
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WV Ag 
Special ty 
- ; 


IFFICUL' 


CONCRETE BUILDING 
REPAIRED WITH ‘'GUNITE”’ 


This concrete structure is the breaker buiiding at 
Cayuga Rock Salt Company, Myers,N.Y. The con- 
crete was badly disintegrated due to infiltration of 
salt and resultant action on the reinforcing steel, 
as evidenced by the lower close-up photo. 

The disintegrated concrete was chipped away 
and the entire area washed and sandblasted. 
Mesh reinforcement was placed and anchored into 
place with expansion bolts. Deeply chipped areas 
were first filled with ““GUNITE” and then a 1-'/,” 
minimum layer of ““GUNITE” applied over the en- 
he finished job is wn in the upper 


The concrete slab roof of the building was simi- 

4 <i~ > with “GUNITE” on both sides of the 

flicient concrete was first chipped away 

80 + & the ultimate reintegrated slab would be the 

original thickness, thus preventing an increas? in 
the dead load. 

“GUNITE” is impervious and will not permit in- 
filtration of salt brine to attack the steel. Its use 
as armor against sea water and conditions above 
— is widespread, and its success remark- 
able. 


Write for our free 72-page descriptive bulletin 
B.2400. 


THE ROCK 
FOUNDATIONS 


a 
| AFTER CONSTRUCTION CORE 
-1 
TENSION 
= 
DURING CONSTRUCTION 


design. This 8 page, two-color booklet illustrates 
many t pical applications and features of the 
705. unabout"’ service ditcher 


CATALOG DIGESTS 


161 moe Gates 


Brown & Brown, Inc.— Bulletins 60 through 73 
75 and 76 describe various types of tidal gates 
both circular and rectangular, and give authentic 
information regarding head losses 


162 CONSTRUCTION 


Portland Cement Association illus 
trated booklet discusses a method of construction 
in which wall panels are cast in the horizontal 
position, usually on the floor of the building and 
then tilted into a vertical position and tied to 
gether to form a wall. It covers the advantage» 
design, construction details methods of tilting 
and insulation of walls 


163 taser CONSTRUCTION 


Timber Structures, Inc..-New color booklet 
“Modern Construction with Engineered Timbers” 
shows the use of timber members as a modern 
engineering material Technical data includes 
sizes and properties of glued laminated beams= 
and purlins; standard thicknesses of laminations 
and limiting curvatures; arch dimensions; di 
mensions, sizes and weights of bowstring and 
paralle! chord trusses 


164 TONGUE AND GROOVE JOINTS 
Servicised Products Corporation A tongue and 


groove joint one page circular describes tongue 
and groove joints produced by Servicised Product« 
for forming keyed construction joints 


165 tRACcTOR PARTS AND SERVICE 


Caterpillar Tractor Co.-Has released an cight 
page booklet, Form 30960, showing the intricate 
system of a successful parts program. The book 
let tells the parts service story of a typical Cater 
pillar dealer from the time a customer places the 
order to the actual delivery Bin storage and 
price practices, maintained stock, continuous 
inventory control and how emergency orders are 
expedited are all covered in detail 


166 rransis 
Charlies Bruning Company Brunson Engineer 
Transits, which incorporate patented dust proof 


ball bearing construction, are described in an eight 
page booklet now available The booklet illus 
trates and describes various models of instru 
ments, and explains how use of the ball-bearing 
principle permits operation in temperatures rang 
ing from 70 degrees below zero to !60 degrees 
above zero. prevents costly maintenance through 
wear and eliminates looseness in bearings 


167 TUNNEL & MINE EQUIPMENT 


Mayo Tunnel & Equipment Bulletin #15 shows 
photographs clearly illustrating various construc 
tion jobs using Mayo's equipment. Included are 
steel forms for tunnels, sewer and conduit forms 
and hydraulic equipment for shield 


The James Leffel & Co.— The Turbine Installa 
tion Folders #1085 describes in full detail the 
installations of Leffel Turbines at the Anderson 
Ranch Dam in Idaho Materials pertaining to 
other Leffel projects will be included 


169 VERTICAL 800m DITCHER 


Barber Greene Company——The Model 705-B 
vertical boom ditcher is designed for use by con 
tractors, governmental bodies and especially utili 
ties companies. The ditcher has digging widths 
of im. and 10'/; in., and can dig to 
depth of 48 in. It is pmeumatic-tired mounted 
and equipped with an automatic clean-out bucket 
“hydracrowd,”’ fluid coupling and the exclusive 
Barber-Greene vertical boom as well as many 
other design refinements. The digging buckets 
are equipped with the new patented curved tooth 
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DO YOU HAVE 
PUMPING 
PROBLEMS? 


PREDRAIN WITH A 
MORETRENCH 
WELLPOINT 
SYSTEM 


equipment can’t be beat. They 
enable you to excavate “In the 
Dry” every time. The Moretrench 
catalog tells you how. Send for 
your copy today. 


MORETRENCH CORPORATION 


NEW YORK 6, NEW YORK 


Chicage. 


- Tampa, Fla. - Houston, Tex 


AUTOMATIC 
Sewage Regulators 


determined quantity 


Fig. 8-19 


automatic Sewoge Regulators control 
sewoge flows either by partially 
completely cutting off such 
wit heod or tail water conditions or 
by “‘governing™ to discharge a pre- 


or 
flows to 


regardiess of 


head or tail water conditions. 


Descriptive Bulletins and Engineering 
Date Available Upon Request 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


CIVIL ENGINEERING 


CATALOG DIGESTS 


170 WATER & SEWAGE TREATING 


EQUIPMENT 
Hardinge Company, Inc.—-Bulletin AH-442, illus 


trates various installations of Circular and Rec 
tangular Clarifiers, Automatic Backwash Sand 
Pilters, Hydro. Classifiers, Flocculating units and 
Digesters. Typical flow sheets are also included 


171 WATER CONDITIONING 


Graver Water Conditioning Co. Bulletin WC 
108 explains the distinction between the sodium 
cycie and the hydrogen cycle of zeolite softening 
and graphically shows the differences in results 
obtained by the two processes; a description of 
the design and operation of equipment used in 
zeolite water softening, various types of modern 
zeolite or ion exchange materials, with photo 
graphs and photomicrographs of typical exchang 
ers and an outline of a simple method of sizing 
zeolite softeners, with a table of recommended 
flow rates. 


172 WATER CONDITIONING DATA 800K 


The Permutit Company Pocket Size Data Book 
No. 2478A, 100 pages, compiled for the conveni 
ence of practicing engineers and those who work 
with water conditioning problems It covers such 
subjects as hydraulics, impurities in water, chemi- 
cals used in water treatment, specific gravities 
and chemical reactions. Included are 78 tables of 
information, bound in a gold imprinted leatherette 
cover. 


173 WATER CONTROL APPARATUS 


Rodney Huat Machine Co. -a 250-page compre 
hensive catalog, WCA 952, shows the full scope 
of Rodney Hunt Water Control Apparatus It 
consists of eight sections, sluice gates, timber 
gates, hoists, fabricated gates, racks and rakes 
valves, engineering data Included are hundreds 
of diagrams, photographs with detailed descrip 
tions, and specifications. Offered only to con 
sulting engineers, contractors and others actively 
engaged m water control construction work 
Requests must be made on business or official 
letterheads, stating title and position. 


174 WATER DAMAGE CONTROL 


Western Waterproofing This is practical, 
professional treatise on water damage control 
written by an expert in the field, especially for 
church property administrators. In 6 pages of 
pictures and text the author discusses three basic 
types of treatment-——preventive, remedial and 
restoration —and how and when they should be 
applied to the five common classes of construction 


usually found in church buildings —old brick, new 
brick, stone, concrete and pre-cast block 
eA WATER FILTERS 

Bulletin 1800 de 


% Inc. 
seribes Pur-O-Cel Diatomite filters for use in filtra 
tion of water in municipal end industrial water 
works and in swim pool recirculation systems 
Eogineering data on the application of these fil- 
ters, including specifications and dimensions cover- 
ing the complete recirculation and purification 
systems, are given. 


176 WATERPROOFING SERVICES 


Western Waterproofing Co.--A folder explains 
the “when, why and how" for specifying water 
proofing services to protect new and old structures 
from above-grade water penetration, interior wall 
dampness and subsurface water seepage Deals 
specifically with such problems as wet walls, 
shrinkage in brickwork and foundation water 
seepage and describes the scope and method of 
protection or restoration work that should be 
specified for each 


177 WATERSTOPS-LABYRINTH TYPE 


Water Seals, Inc. A bulletin describes the Harza 
labyrinth waterstop The catalog includes de- 
scription and drawings of typical applications for 
the new type waterstop, which features excep- 
tional water tightness and case of installation in 
the concrete forms. 


with the handy 


Weighs only 9 oz.—234"x3"x1 
Thousands of users have found that 
much prel y ond supp tal sur- 
vey work can be done with a Brunton 
Pocket Transit, making it possible to use 
their expensive instruments and big sur- 
veying crews more efficiently — saving 
time and money. 

*Brunton is registered trademark of 


AINSWORTH & SONS. Inc. 
2151) LAWRENCE ST DENVER COLORADO 


HYDRAULIC 


| CAVITATED AND 


DAMAGED RUNNERS REPAIRED 


Cast tron, Cast Steel, Bronze and Stain- 
less: Emergency Services: Inspection and 
Supervision Services: 30 years experience 


\ Use of Stainless Stee! for cavitation 
repairs for long life 


\ Work performed in place on runners 
where damaged areas are accessible 


\ Draft tubes and liners repaired and 
replaced 


leaking penstocks and scroll cases 
repaired 


SERVICE ANYWHERE 


Write for Bulletin No. 501 


Welding Engineers, Inc. 


Norristown, Penna. 
Phone: NOrrisiown 8-6900 
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Going Abroad? 
LIFE INSURANCE 


FOR MEMBERS 
IN FOREIGN SERVICE 


Many ASCE members and associ- 
ates are sent from Arabia to 
Zanzibar to direct engineering 
projects for their firms. 

Because of the many inquiries 
received from members for Life 
Insurance to protect their wives 
and children, we have arranged 
with insurance companies special- 
izing in foreign coverage for 
quick and dependable service at 
minimum rates. 


For prompt service — phone, wire, 
or write to 


SMITH & STERNAU, INC. 
910-17th Street N.W. 
Washington 6, D.C. 
TELEPHONE: EXECUTIVE 3-6630 


Get the Facts on 
Sub-Surface 


Conditions 


DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 


| 


CATALOG DIGESTS 


178 WATER WELLS, PUMPS, SERVICES 


Layne & Bowler, Inc.--gives brief descriptions 
of its comprehensive water supply equipment and 
services for municipalities, industries and farms 
in new illustrated folders. Subjects include 
water well drilling, special drilling, vertical tur 
bine pumps. irrigation pumps, specially designed 


pumps, shutter screens for gravel wall wells 
water well acidizing and other service work The 
folders describe additional heipful literature 
available on each of these subjects 

179 WORKS PROMOTION 

Cast Iron Pipe Research Association Offers a 


16-page, pocket size booklet designed to stimu 
late community interest in a new or modernized 
water supply system. Consulting engineers will 
find this booklet helpful in promoting such proj 
ects Describes advantages and benefits to the 
community. and how to plan financing, engineer 
ing, and campaigning for bond issue. Available 
without charge in reasonable quantities to citizen 
committees, civic and service organizations 


180 wine FAsRIC 


American Steel & Wire Division——<(Offers a six 
page illustrated folder, “American Welded Wire 
Fabric for Reinforcing Asphaltic Concrete Re 
surfacing,"’ covering the development and present 
usage of wire fabric for reinforcing asphalt pave 


ments Folder gives advantages of using such 
reinforcing plus numerous actual application 
photographs Also, gives their brief instructions 


181 WELLPOINT DEWATERING SYSTEM 


John W. Stang Corp.—A catalog describes the 
component parts of the Stang wellpoint dewater 
ing system; its planning, engineering and various 
methods of installation. Specific installations on 
dams, power houses, pipelines, tunnels, etc., are 
illustrated from photographs made in the field 
Heavy construction of all types in all varieties of 
soil conditions where ground water is encountered 
is described fully 


182 system 


Griffin Wellpoint Corp... The Wellpoint System 
in Principle and Practice in the use of wellpoint 
systems are described in a handbook now avail 
able This handbook contains information on 
how a wellpoint system functions and describes 
methods of planning, layout, installation, opera 
tion, and removal of the system The manual is 
pocket-size, 100 pp in length, and contains 62 
diagrams and illustrations Price is $1.50 

N. B There is a charge for this book 


Wake 
checks payable to Griffin Well point Corp 


183 system 


Moretrench Corporation A new. informative. 
76-page catalogue, fully illustrated, describes the 
Moretrench Wellpoint System and its use in de 
watering various types of construction projects 
Includes useful technical data on System 


184 wire 


American Steel & Wire Division— Offers “Longer 
Life from your Wire Rope’’, a booklet of valuable 
facts about the use and care of wire rope. The 
information presented in this booklet is intended 
for use as a guide offering practical facts and sug 
gestions that you will find useful in helping you 
to get maximum service from your wire rope 


185 wirt ROPE AND SLINGS 


L." B. Foster Company — Tables which give tech 
nical data on the approximate strength and 
weight of various types of wire, rope, in all sizes 
from '/< in. in diameter to 2'/: in. in diameter, are 
featured in a new bulletin titled, “Wire Rope and 
Slings The 4 page bulletin also has illustrations 
of slings, blocks, clips, hooks, sockets, shackles 
turnbuckles, ete 


186 wooo structures 


Timber Engineering Company offering their 
annual report on spectacular wood structures 
that set new precedents in engineered timber con 
struction during 1053 Photographs with de 
scriptions are included in the report 


MIDGET OPTICAL READING 
TRANSIT TK 
with 


— eyepiece 
optical plummet 


HANDY 
EASY 
EFFICIENT 


HIGHEST 
PRECISION 


Reading 1° Estimation 6" 
Instrument Weight 4 Ibs. 


ASKANIA-WERKE AG 


Berlin « Friedenau 


REPRESENTATIVE 
Geo-Ortic Company 
170 BROADWAY, NEW YORK 38, N. Y 


nz- 


Reduce costs and 


INCREASE PROFITS 


by renting these metal 
forms for concrete 


Economy Metal Forms save time, labor and 
material. They quickly lock together with 
a simple twist of a clamp. Standard units 
fir most jobs. Where needed, special forms 
can be fabricated to specification. 
ECONOMY FORMS CORP. 
Home Office: Des Moines, lowa 
DISTRICT SALES OFFICES: Kansas City, Mo 

Omaha, Neb. e Minneapolis, Minn. e Fort Wayne, ind. 
Cincinnati, Ohio e Cleveland, Ohio e Metuchen, N. J. 
Springfield, Mass. Decatur, Ga. Memphis, Tenn. 
Dallas, Texas @ Los Angeles, Calif. « Oakland, Calif. 
nver, Colo 


ECONOMY FORMS 


metal forms for concrete construction 
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PROCEEDINGS 
AVAILABLE 


The following papers have become avail- 
able as Proceedings-Separates. Following 
the date of issue of a paper, discussions 
thereof will be received for a period of three 
months, as specified on the cover of the 
paper. Titles will be added to this list 
every month, as they become available. 
Technical division sponsorship is indicated 
by an abbreviation at the end of each item, 
the symbols referring to: Air Transport 
(AT), City Planning (CP), Construction 
(CO), Engineering Mechanics (EM), High- 
way (HW), Hydraulics (HY), Irrigation and 
Drainage (IR), Power (PO), Sanitary Engi- 


neering (SA), Soil Mechanics and Founda- 
tions (SM), Structural (ST), Surveying and 
Mapping (SU), and Waterways (WW) divi- 
sions. Papers issued prior to, and including, 
Separate No. 289, were not distributed 
under the present automatic mailing system 
If you have not registered in a Technical 
Division to receive its papers (one Division 
only) free of charge, please do so promptly 
by filling out and mailing the enrollment 
and subscription form (page 129) to Society 
Headquarters. For ordering separate pa- 
pers, use the convenient order form on 
page 128 


Listed in Earlier Issues 


335. Water Pollution Control Policy, by 
Paul D. Haney. (SA) 


336. Performance of Biofiltration Plants by 
Three Methods, by R. S. Rankin. (SA) 


337. Future Developments in Sanitary En- 
gineering, by Harold B. Gotaas. (SA) 


338. Administration: The Key to Effective 
Application, by Vinton W. Bacon. (SA) 


339. The Need to Break with Tradition, by 
Ray L. Derby. (SA) 


340. Health, Welfare and Development, by 
John A. Logan. (SA) 


341. What's the Outlook for Sanitary En- 
gineers? by Clarence W. Klassen. (SA) 


342. The Problems of Civil and Structural 
Design of Steam Electric Plants for the Pacific 
Gas and Electric Company in Central Cali- 
fornia, by W. L. Dickey. (CO) 

343. Design and Research for Welded 
Structures, by La Motte Grover. (ST) 

344. Steel for Welded Bridges and Build- 
ings, by Simon A. Greenberg. (ST) 

345. Fabrication and Construction of Struc- 
tural Steel for Buildings, by C. L. Kreidler. 
(ST) 

346. Statutory Control of Ground Water, by 
S. T. Harding. (IR) 

347. Use of Colorado River Water in Cali- 
fornia, by Raymond Matthew. (IR) 

348. Construction of the Elizabeth River 
Trench-Type Tunnel, by Joseph Peraino. (CO) 

349. Aseismic Design of Elastic Structures 
Founded on Firm Ground, by L. E. Goodman, 
E. Rosenblueth, and N. M. Newmark. (ST) 

350. Construction of the Inter-American 
Highway, by E. W. James. (HW) 

351. Vertical Sand Drains for Stabilization 
of Muck-Peat Soils, by J. C. Carpenter, and 
Edward S. Barber. (HW) 
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352. Concepts of Engineering Biotech- 
nology in Occupational Health, by Alvin F. 
Meyer Jr. (SA) 

353. The Importance of Shoran Surveying 
in the Southern Hemisphere, by Carl |. 
Aslakson. (SU) 

354. Hydraulic Fundamentals of Closed 
Conduit Spillways, by Fred W. Blaisdell. (HY) 

355. Statistical Review of Dam Construc- 
tion, by Robert A. Sutherland. (PO) 

356. The Development of the Pulp and 
Paper Industry in the South, by A. G. Wake- 
man. (CO) 

357. A Mathematical Examination of Spi- 
raled Compound Curves, by T. F. Hickerson. 
(HW) 


1. Papers are to be ordered by serial number 
to avoid unwanted duplication 


all papers sponsored by that Division. 
receipt of the registration form. 


of $0.75, libraries, $10.00 


ACTIONS 
annual subscription rates. 


Morrocco- grained 
Cloth binding . 
Paper binding 


INSTRUCTIONS 


Please keep a record of Separates you have received 


2. Every ASCE member registered in one of the Technical Divisions will receive free. automatically, 
registration will be effective the first of the month following the 


3. Members’ accounts will be charged at 25¢ each for every paper ordered specially 
papers ordered prior to August 1, 1954, will be included on the 1955 dues bills 


4. Non-members of the Society may order copies of Proceedings papers by letter with remittance of 
50¢ per copy, members of Student Chapters, 25¢ per copy 


ord may be entered at the 
one Division in any calendar year (excepting 


Standing orders for 
in which @ member registers free copies), mey be entered ot $9.00 per yeor—by members 


TRANSACTIONS. Specially selected Proceepines papers with discussions, will be included in Trans- 
Annual volumes of Transactions will continue to be available at the currently established 


358. Intrusion of Sea Water in Tidal Sec- 
tions of Fresh Water Streams, by C. P. Lind- 
ner. (HY) 


December 


359. Development of Miami International 
Airport, by Earle M. Rader. (AT) 


300. Strength Characteristics of Com- 
pacted Clays, by Gerald A. Leonards. (SM) 


361. Pressure Surge Control at Tracy 
Pumping Plant, by John Parmakian. (HY) 


362. Graphical and Theoretical Analysis of 
Step-Drawdown Test of Artesian Well, by 
M. I. Rorabaugh (HY) 


363 Field Penetration Tests for Selection 
of Sheepsfoot Roilers, by S. J. Johnson and 
W. G. Shockley. (SM) 


364. High Intensity Rainfall and Major 
Floods in Puerto Rico, by Miguel A. Quinones. 
(HY) 

365. Effect of Well Screens on Flow into 
Wells, by Jack S. Petersen, Carl Rohwer, 
and M. L. Albertson. (HY) 


366. Frequency of Excessive Rainfalis in 
Florida, by David B. Smith. (HY) 


367. Discussions of PRocKkEDINGS-SEPa«- 
RATES 151, 172, 173, and 174 (SU) 


368. Discussions of 
RATES 148 and 166. (WW) 
369. Unsteady Flow in Open Type Pipe 


Irrigation Systems, by E. H. Taylor, A. F 
Pillsbury, T. O. Ellis, and G. A Bekey. (IR) 


370. Discussions of PRockEDINGS-SEPa- 
RATES 172, 173, and 174. (AT) 

371. Discussions of PRockEDINGs-SePa- 
RATES 106 and 228. (SM) 

372. Discussions of PRoOckEDINGS-SEPA- 
RATES 150 and 226. (CO) 


Charges for 


annual rates; Mem- 
2.00, non-members, $20.00, plus postage charge 


To Members To Non-Members 
$4.00 $18 00 
3.00 17.00 
2 00 16.00 
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373. Discussions of PRockepincs- Sera- 
mates 150, 170, 245, and 306. (ST) 


374. Discussions of Proceepincs-Sera- 
mates 157. 202, 223, 299, and 300. (EM) 


375. Deflections of a Circular Beam Out 
of Its Initial Plane, by Enrico Volterra’ (EM) 


376. Electrical Analogs of Statically Loaded 
Structures, by Frederick L. Ryder. (EM) 


377. Discussions of Proceepincs-Sera 
mares 130, 208, and 231. (SA) 


378. Discussions of 
RATES 160, 162. 294, and 308, (PO) 
January 
379. Discussions of 


mates 155 and 215. (SM) 


380. Master Library List of Fluid Me- 
chanics and Hydraulic Engineering Titles: 
Progress Report of the Committee on Research 
of the Hydraulics Division. (HY) 


381. Open Channels with Nonuniform 
Discharge, by Wen Heiung Li. (HY) 


$82. Hydraulic Model Studies of Martin 
Dam Draft Tubes, by Carl E. Kindsvater, and 
R.R. Randolph, Jr. (HY) 


$83. Backwater Functions by Numerical 
Integration, by Clint J. Keifer and Henry 
Heien Chu. (HY) 


$84. Discussions of 
mares 153, 169, and 175 


PROCKEDINGS-SEPA- 
(HY) 


$85. Pile Foundations for Buildings, by 
John W. Dunham. (SM) 


$86. Paviosky's Theory for Phreatic Line 
and Slope Stability, by K. P. Karpoff. (SM) 


387 


. An Experimental Study of Bubbies 
Moving in Liquids, by W. L. Haberman and R. 


K. Morton 


$88 


Water Supply Engineering: 
of Committee on Water Supply Engineering of 
the Sanitary Engineering Division for the 


(EM) 


Period Ending September 30, 1953. 


$89 


Discussions 


of 


waTES 152, 271, and 305 


390 


A New Concept of Flow in Rough 


PROCEEDINGS-SEPA- 
(SU) 


Conduits, by Henry M. Morris 


91 


Discussions 


of 


mates 140, 142, and 156 


392 


Sanitary Engineering Aspects of At- 


(HY) 


mospheric Pollution, by Louis C. 


(SA) 


393 


Surveys and Maps for Pipelines, by 


George E. MacDonald 


Airports and Aviation in Latin Amer- 


(SU) 


ica, by Kenneth E. Calender 


395 


Discussions 


RATES 167 and 231 


396 


397 


RATES 158, 183, 187, 201, and 219. 


598. 


Discussions 
KATES 185, 223, 250, 258, and 281 


Discussions 


February 


Economic Effect of Irrigation in a 


of 


(SA) 


of 


of 


(AT) 


Repert 


(SA) 


PROCEEDINGS-SEPA- 
(IR) 


McCabe 


PROCEEDINGS-SEPA- 


PROCEEDINGS-SEPA- 


(EM) 


PROCKEDINGS SEPA- 


(ST) 


Subhumid Area, by Willis C. Boegli. (IR) 


399. Reservoir Malaria Control and Sanita- 
tion Problems, by Frank B. Wood. (SA) 


400 


The Function of the Laboratory in 


Engineering 
(co) 


Nelson 


s which I have circled below. 


If more than one copy of a paper is desired, indicate here: 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 W. 39 ST., NEW YORK 18, N.Y. 


Enter my order for separate PROCEEDINGS Pa 


Construction, 


account is to be charged at the rate of 25¢ for each Separate ordered. 
335 336 337 338 339 340 341 342 343 344 345 «346 
350 351 352 353 354 355 356 357 358 359 360 361 
365 366 367 368 369 370 371 372 #373 374 #375 «376 
380 381 382 383 384 385 386 387 388 389 #390 391 
395 39 397 398 399 400 402 403 404 405 «406 «407 
411 412 413 414 415 416 417 418 #419 #420 421 422 
426 427 


by 


347 
362 
392 
423 


348 
363 
37 

393 
09 
124 


401. Not immediately available. 


402. Planning of Air Force Bases, by Pau! 
C. Brown. (AT) 


403 of the Modern Air Base, 
by Paul J. Houfek. (AT) 


404. Irrigation Potentialities in Arkansas, 
by Paul H. Berg. (IR) 


40S. Civil Engineering Features of Delta 
Steam Electric Station, by George E. Archi- 
bald. (PO) 


406. Development of an _ International 


Airport, by Earle M. Rader. (AT) 


407. Aerial Surveys for Reservoir Planning, 
by Francis J. Guscio. (SU) 


408. Georgia's Proposed Plat Law, by ©. 
Roberts (SU) 


409. Deep Water Harbors in the Southeast, 
by D. P. Billard. (WW) 


410. Planning an Airport, by 
Stafford. (AT) 


411. Industrial Waste Process 
by W. Wesley Eckenfelder, Jr 
Conner. (SA) 


412. Coal-Handling Design for TVA Steam 
Plants, by George P. Palo. (PO) 


413. Backwater Effects of Open Channel 
Constrictions, by H. J. Tracy and R. W 
Carter. (HY) 


Paul H. 


Design, 
. and Donald J. 


March 


414. Navigation on the Warrior-Tombigbee 
River System, by Ralph W. Mueller. (WW) 


415. The Mapping of Buford Reservoir, 
by F. C. Riley. (SU) 
416. Soil Problems in the Southern Pied- 


mont Region, by George F. Sowers. (SM) 


417. Fill Utilization for Building Founda- 
tions, by Gordon B. Dalrymple. (SM) 


418. Testing for Construction aad Evalua- 
tion of Airport Pavements, by ( lifford J. Chunn 
and Frank M. Bell. (AT) 


419. Twin Opportunities: 
and Engineering, by Clarence Cottam. 


Conservation 
(SA) 


420. Sewage Problems Resulting from the 
Kraft Process, by W. A. Moggio. (SA) 


421. Airport Terminal Building Design, by 
H. Orville Varty. (AT) 


422. Treatment and Disposal of Atomic 
Energy Industry Wastes, by Joseph A. Lieber- 
man and Arthur E. Gorman. (SA) 


423. The Training of City Planners, by 
Howard K. Menhinick. (CP) 


424. Base Course and Bituminous Pave- 
ment Requirements, by W. J. Turnbull and 
O. B. Ray. (AT) 


425. Soil and Geologic Features of the Bu- 
ford Project, by William V. Conn. (SM) 


426. 


Humid Area Soils and Moisture Fac- 
tors fer Irrigation Design, by Fred) H. Larson. 
(IR) 


427. 
ways, by E. A. Schultz 


Sediment Sampling in Tidal Water- 
(ww 
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Professional Services 


listed alphabetically by stotes 


EWIN ENGINEERING | STANLEY ENGINEERING CRANDALL DRY DOCK 
OUV AL & COMPANY ENGINEERS, INC. 


and rs Rai! Dry Docks, Fi Doc! 
Investigations, Reports, aisals, Esti- Geneve! “Basin Ory Doe 2 
P.O. Box 361 Mobile 3, Ale. Jacksonville Floride | Hershey Building, Muscatine lowe 238 Main St., Cambridge 4%, Mats. 


PALMER R 
ALMER & BAKER, INC. RADER ENGINEERING CO. HAZELET & ERDAL IRVING 8. CROSBY 


Consulting Engineers end Architects | 
lunnels — Bridges — Highways — Air. | Water Works, Sewers, Refuse Disposel, Consulting Engineers Consulting Engineering Geologist 

rts — Industriel Buildings — Herbor | Ports, Herbors, Flood Control, Bridges, Bridges — Foundations Investigations and Repors 

ructures— Vessels, Boats & Floatin Tunnels, Highweys, Airports, Traffic, Expressweys — Dems — Reports Dems, Reservoirs, Tunnels, Foundations, 
Eaquipment—Soils, Materiel & Chemice Foundations, Buildings, Reports, Monednock Block Groundwater Supplies end Resources 

Leboretories Investigetions, Consultetions Chicego Non-Metallic Minerals 
Mobile, Ale. New Orleans, Le. 403 Commerce Bidg., Louisville 6 Beacon Street 

Washington, D. C. Houston, Texas | '11N.E.2nd Avenue Miami, Floride Dixie Terminal Bidg., Cincinnati Boston 8, Massachusetts | 


JOHIN $. COTTON ALVORD BURDICK & HOWSON —EUSTIS_ ENGINEERING COMPANY 
Consulting Engineer FOUNDATION AND SOIL 
Consulting Engineers MECHANICS INVESTIGATIONS 


DUFFILL ASSOCIATES, INC. 


river Weter Works, Sewerage, Water Puri Soul Borings Leboretory Tests Consulting Engineers 
planning, dems and their foundations, tun- Foundation Anclyses 80 Boylston St., Boston 16, Mas 

‘ower Generation, Drainage, Appraisals 3635 Airline High 


nels, marine structures, veluetions, rates. 


28 Brookside Drive, Sen Anselmo, Calif. | 20 North Wacker Drive, Chicago 6, lil. New Orleans 20, Le. 


FAY, SPOFFORD & THORNDIKE 


&@ MOORE WHITMAN REQUARDT Engineers 
Water Supply, Sewerage, Flood Contro! E Charlies M. Spoftord W. Hore 
Los Angeles © Sen Francisco Bric Express Highways, Weter Se A ave. 
Portland Salt Leake C Pav A | ewerege ater » 
7 Sr, Industrial end Bower Plants and Carroll A. Farwell Howard J, Williams 
lectric Transmission Lines res Airports —Bridges— 
Geners Offices, 816 West Filth Street Ohio Sweet Reports — Designs — Specifications — | Water Supply, Sewerage and Draine: . 
Los Angeles 17, Calif, ind. Supervision Port Terminal Works industriel Bides 
1304 St. Paul Street, Baltimore 2, Md. | Boston New York . 
DeLEUW, CATHER COMPANY 
FAIRCHILD AERIAL SURVEYS INC, Consuking Engineers oh 

Aerial aphy © Contour Maps T Public T. 


Explorations 
| Plow. Grote | Enrollment and Subscription Form 


bways, Power 


224 E. 11th St., Los Angeles 15 Expressweys, Tunnels, Municipal 
4630—30 Rockelelle: Plaza, New York Works 
Boston Seattle | 150 N. Wocker Drive (now am) 
Chicego 6 Francisco 
—_—___—_—— (A) | (wish to be) enrolled in the 
Investigations, plenning, location design, | Themes Millen, Kenneth CHARGE all of the ‘Proceedings’ Separates issued 
construction, costs. Semeel M. Clerke under the auspices of this Division. ; 
water supply Richard H. Gould 
joms, tunnels, un crwctures. Water Supply, Water Purification, Se wer- i i 
(B) | wish to subscribe to all of the Separates 
1047 Siene $t., Berkeley, Collf, ladustriel Westes sponsored by the following Divisions: 
Tel. Landscape 6-10183 220 S. State Street, Chicego 4, Ill. 


HARZA ENGINEERING COMPANY 


INTERNATIONAL C 
ENGINEERING COMPANY, INC. onsulting Engineers 
Engineers L. F. Horse 
Monttord Fucik Calvin V. Davis 
Procurement —field Engineering my Doms 
Domestic and Foreign Flood Canteel, leviestion My account is to be CHARGED AT THE RATE OF 
74 New Montgomery St. = 
Sen Freacisco 5, Califomie — ~~ Basin Development P $2.00 PER YEAR for each of the subscriptions listed in 
rae a ae (B). (Such charges will be included on the 1955 bill 
MAURSETH @ HOWE SOIL TESTING SERVICES, INC. for dues.) J 
Foundation Engineers Carl A. Mets = 
Soul Investigations Laboratory Testing My current mailing address is as follows: 
Consultants — Engineering Geology Foundetion Borings 
Construction Supervision Field ond Leboretory Tews of Soils 
Offices ond Analyses and Reports 
Leboretories: Amociete 3529 N. Cleero Ave., 41, mi. 
8953 Western Ave. George R. Halton 1844 N. 35th Street, ee Wie. Signature) 
Los Angeles 47, Calif. Newark, N. J. 1105 E. James Street, Portiend, Mich. 
(Membership Grade) (Dote) 
KAISER ENGINEERS Consulting Engineers _ 
Division of Henry J. Keiser Compeny Municipe! Improvements Sewerege (Street) 
ENGINEER - CONTRACTOR Power Systems 
Investigations - Reports Valuation. fleed Conseh Recreational Facilities 
- Construction Alrports Investigations and Reports (City) (Stote) 
805 East Miller Street 
1994 Broedwey Oskiend, Calif. Springfield IIlinois 
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Professional Services 


Listed alphabetically by states 


JACKSON & MORELAND 
Engineers end Consultants 


Design end Supervision of Construction 


neminations—— Appraisals 
Machine design-—Technicel Publications 
Boston New York 


raflic ign — 
Express weys 
— Highweys — Grede Seperation — 

Bridges Tunnels —Weater Supply 


Management 


end Operation 


Veluation 


Statler Building 


Boston 16 


PORTER, ART & BEAVIN 
Pete Co. 
Consulting Engineers 


Airports —High weys —Dems—-Structures 
Foundetions Stabilization Pavements 


Ave 5,N.J. 

est 

516 Ninth St., Secremento 14 


SENJAMIN SHEINWALD 


Arch aC Itent: 


Projects 


Supervision 


Water 


tion | 


Reports 
Boston 11, Mass. 


The Thompson & Lichiner Co., Inc. 
Civil and Industrial Engineers 


Design, Supervision. Testing. 
Engineering and Production Studies 
Specie! Structures, Tunnels, Airports, 

Highweys, Foundations. 


Office and Laboratory Brookline, Mass. 


BLACK a VEATCH 


Censulting Engineers 


Sewege —tlectricity 
Design Supervision of Const 


stigat Veluati 


Industry, 
and Rates 
4106 Broedwey Kansas City 2, Mo. 


Linings 


C entrectors 


Engineering 


A. L. ALIN 


Consulting Engineer 
5927 N. 24 St 
Omeohe, Nebraske 


Flood C 


BURNS & MceDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 


Box 7088 1404 E. Oth St. 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 
Engineers — Cement Gun Specialists 
Encesing, insuleting, Repairing. 


Fireproofing Renovating, 
New Construction 


1 w Kenses City 
5, Me., 2016 West Weinut x, 

12, 2036 Addison, 25, 
Texes, ‘be L 


Minneapolis, Denver 
Orleans 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Structures and Reports 
| and Power Plant 


Dems, Hydroelectric Power 
ontro! 


Additional 
Professional 
Cards on 
Page 


Locew KESSLER. 
TLETT, INC. 


Surveyors 
Civil Engineering Investigations. Reports 
and Desi Supervision of Construction 
Codenrel, Geodetic Topographic & En- 
a@ineering Surveys, otogrammetric En- 
gineering and Mapping 


8. K, HOUGH 


Consulting Engineer 
Soils & Foundation Engineering 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering 
Reports, omultation 


121 E. Senece St. ithece, New York 


AMMANN & WHITNEY 


Consulting Engineers 


Design —Construction Supervision 
Bridges, Buildings, Industrial Plants, 
Special Structures, tions, 
Airport Facilities 
Expressways 
724 E. Mason Steet, Milwaukee 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert Bogert 
Robert A. Lincoln Donald M. Ditmars 
Water and Sewage Works 
Refuse Disposal Industriel Waste 
Airports Flood Control 
624 Madison Avenue, New York 22, 
New 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 


Water and Sewage Works 
Industriel Wastes Refuse 
—Muynicipa! Projects 
Airkelds— Industrie! Buildings 


Reports Designs Estimates 
Valuations aboretory Service 


110 Williem St, New York 38, N. Y. 


FRANK L. EHASZ 


Consulting Engineers 


Structures, Bridges, Airports, Porkweys 
Design, Supervision of Construction 
tovestigetions, Reports 


730 Filth Avenue, New York 19, N.Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 


Harbors, Piers & Bulkheeds, 
Foundations, Soil Mechenics, Industri 
Plants, Water Supply, Flood Control, 
Airports, Highweys, Bridges, wer, 
Sanitary & Industrial Waste Dispose! 


Richard Hezen Alfred W. Sewyer 
Municipel and Industriel Water Supply, 
Purification and Distribution, Sewage 


Works and Waste Disposal, investiga 
tions, Design, Supervision of Construc- 
tion and Operation 


110 East 42nd St, New York 17 17, N.Y. Y. 


HOWARD, 


Consulting Engineers 
Brid: Structures, Foundations 
ag Highweys 
Administrative Services 
1805 Grand Avenue 55 


Street 
Kansas City 6, Mo. New York 5, N.Y. 


McCARTHY 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dems, Bridges, Tunnels 
Highways Railroads 
Subweys, Airports, Traffic, Foundations 
Water Supply, Sewerege, Reports 
Design, Supervision, Consultation 
ot West 47th Sweet, New York City 


LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 


Water Salt Water Problems, 
Dewatering, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


MUESER 
UTLEDGE 
Engineers 

Foundations for Buildings, Bridges and 
Dams, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision 

420 Lexington 6-4 New York 17, 


PARSONS, BRINCKERHOFF 

HALL & ACDONALD 

Bridges, Highweys, Tunnels, Air- 

port. trafic and Transportation 

eports, Subweys, Herbor Works, 


Dems, Canals, Power Projects, 

Industria! Howes, 

Sewerage ater Supply 
51 Broedwey NewYork 6, N.Y. 


E. LIONEL PAVLO 
Consulting Engineer 
Design, Supervision, Reports 
Bridges, Highways, Expressweys 
Marine Structures, Industriel Construc- 
tion, Public Works, Airports 


7 47th St. New York 17,N.Y 


MALCOLM PIRNIE ENGINEERS 
4 Engineers 
Emest W. Whitlock 
Rover D. Carl A. Arenander 
Melcolm Pimie, Jr. 
Investigations, Reports, Plens 
Supervision of Construction 
and Operations 
Aocpraisels and Retes 


25 W. 43rd Street New York 36, N.Y. 


27 William Steet New York 5, N.Y. 
Philadelphia 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Mein Surveys 
Weter Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 
New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 

Water Works, Sewerage, Drainage, Ref- 
use Incineretors, Industriel Wastes, City 
Planning 


50 Church Sweet, New York 7, N. Y. 


SEELYE STEVENSON VALUE & 
KNECHT 


CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 
Manufacturing Plants 


Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, 


SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structural Design —Supervision— Reports 
Buildings —Airports—Speciel Structures 


415 Lexington Ave., New York 17,.N_Y. 


SINGSTAD & BAILLIE 


Consulting Engineers 


Investigations, Reports, Design, 
Specifications, 


tvision 
24 State St. New York 4, N.Y. 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 
vidow, Power Power Plants 


£33 New York 7, N.Y. 


Sentiego, Chi Sen Juan, P. R. 
Hevene. Lime, Peru 
Bogote, Colombia Caracas, Venezuela 


D. 8. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


THE J. G, WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 
Eighty Broad Sweet, New York 4, N.Y. 


JAMES CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Becteriologist 


Water A 
Tests of 


Cannon Building, Troy, N. Y. 
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Professional Services 


Listed alphabetically by states 


CREDLE ENGINEERING COMPANY 
Civil Engineers 


Structures, Foundetions, Soil Borings 
Soil Mechanics Investigations, Water & 
Sewer Systems, Land Surveying 


Durham, N. C. 


204 E. Markhem Av. 


THE AUSTIN COMPANY 


an — Construction — Reports 

Plant Location Surveys -—— Domestic & 
Foreign Werk 

16112 Euclid Avenue, Cleveland, Ohio 

New York Detroit Oakland 

Chicago Houston Seattle 
Los Angeles 


HAVENS AND EMERSON 
W.L. Hevens C 


. A. Emerson 
A.A. F.C. Tolles F. W. Jones 
W.L. H.H. Moseley J. W. Avery 

F.S. Paleesay €. S. Ordway 


Consulting Engineers 
Water, Sewerege, Garbege, Industria! 
Wastes, Veluetions—Laboraetories 


Leader Woolworth 
14, ©. New York 7, ny 


& OSBORN ENGINEERING 


EUCLID AVENUE CLEVELAND 3 ONO 


DESIGNING—CONSULTING 
Industrial Plants Office Buildings 
Stadiums, Granc Stands, Field Houses 
Bridges, Gerages, Laboretories 


COMPLETE ENGINEERING SERVICES 


MODJESKI AND MASTERS 


Comping Engineers 


G. H. Randall J. R. Glese 
C. W. Hanson H. J. Engel 
Design Supervision Construction 
tion and 
Bridser ‘uctures end Foundetions 
State St. Philedeiphie, Pe. 
Be. New Orleans, Le. 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage and Industrial Waste 
Problems, Airhelds, Refuse incinerators, 
Dams, Flood Control, industria! Buildings, 
City Reports, Velustions— 
Laborato 
121 So. Broad Steet, 7, Pa. 


Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundetions 


121 S. Broad St. Philadelphia 7, Pa. 


> G. GREULICH 
Engineer 


Reports, Advice. 
Pile Foundations, Sheet Piling, 
Coferdems, Bulkheads, Piers, 
Bridge Decks, Bank Veults 
Seeet Product Development 
way Center 140 Stanwix St 
22, Pe. 


EDWARD j. SCHAEFER 


Consulting Ground- Water Hydrologist 
Investigations, Reports, Advice 
on 
Underground Weter-Supply Problems 
607 Glenmont Ave., Columbus 14, Ohio 
Telephone Ludiow 3316 


CAPITOL ENGINEERING 
CORPORATION 


Engineers-Constructers Mone 
DESIGN AND SURV! 
ROADS AND 

PLANNING RPORTS 

BRIDGES TURNPIKES “DAMS 

Executives Offices 


w De "Pittsburgh, Po. 
Deller, Foxes Paris, Frence 


HUNTING, LARSEN & DUNNELLS 
Engineers 
Industrial Plants —Werehouses 
Commercial Buildings-—Office Buildin 
Laboratories Stee! and Reintore 
Concrete Design-—Supervision 
eports 


1150 Century Bidg., Pittsburgh 22, Pe. 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification 
Sewerage aa Sewege 
Valuations, Leboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pe. 


GANNETT FLEMING 
CARPENTER, | 

Dams, Water Some 
Waste and Garbage D PH Hi 

Bridges end and 

Appraisals, Investigations and Reports 
HARRISBURG, PENNA. 

Pe. Philadelphia Pa. 

Daytona Beach, Fie. 


GILBERT ASSOCIATES, INC. 
Engineers © Consultants © Constructors 
READING, PA. 

Surveys Design Supervision 
Sanitary nqineering 
Industrials and Utilities 
Domestic and Foreign 


New York . Was ‘ 
Rome . . Medelin 


USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to consulting engineering 
firms operated or controlled by members of the 


American Society of Civil Engineers 


Your card should be among them 
Write Today For Rates. 


MICHAEL BAKER, JR., INC. 
The Beker Engineers 


Civil Engineers, Planners, and Sgwevers 
Airports—Highweys-Sewege Di: 
Systems — Water Works Design 
ation—City Plenning—Municipel Engi- 
necring—All Types of Surveys 


Home Office: Rochester, Pe. 
Jackson, Miss, Hamisburg, Pe. 


W. RIVA CO. 
Engineers Edger P. Snow 
Highways, Bridges, Tunnels, Air- 
ports, Foundetions, Sewerage, Water 
Supply, Reports, Design and Super 
vision. 


511 Westminster St. Prov. 3, R. I. 


JACK R. BARNES 
Consulting Ground- Water Engineer 
Exploration —tveluation—Development 


of 
Underground Weter Supplies 


308 W. 15th St. Tel. 7-5407 
Austin, Texes 53-4751 


WILLIAM F. GUYTON 


Consulting Ground- Water Hydrologist 
Underground Water Supplies 


Investigations, Reports, ice. 
307 W. 12th St. 
Austin 1, Texes Tel. 7-7165 


ENGINEERS TESTING 
LABORATORY, INC. 
Foundation and Soil Mechanics 


Investigations 
Soil Borings Leboretory Tests 
Foundetion Reports 
3313 Main S&. Houston, Texes 


GREER & McCLELLAND 


Consulting Foundation Engineers 


Ff det neeri 
core drilling 
2649 N. Main Houston 9, Texas 
98 Greenwood Ave., Montclair, N. J. 
LOCKWOOD & ANDREWS 
Consulting Engineers 
Industrial Plants, Herbors, Public Works 
Roeds, Airports Structures, Ea 
Mechenicel & Electrical 
Supervision 
Surveys aluations 


Corpus Christi-Houston- Victoria, Texas 


PRELOAD ENGINEERS INC. 
Founded—1934 
Consultants in Prestressed Design 


Designers of more then 800 prestressed 
concrete bridges, buildings, tenks end 
high pressure pipe lines erected in North 
America since 1934 


955 North Monroe St., Arlington, Ve. 


worth-while periodical 
ther research to meet, 


management problems. 


33 West 39th Street, New 


available, and their cost. 


can be your library department. To your com- 
pany a trained staff and a fully equipped li- 
brary would be a valuable addition. Over 170, 
000 engineering texts, and files of every 


patents, design, research, construction, and 


the cost of the service, and represent but a 
fraction of the value you will receive. 


The Engineering Societies Library 


Mr. Ralph H. Phelps, Director 
Please send me information pamphlet on services 


are available for fur- 
your specific needs— 


Charges cover only 


York 18, N. Y. 
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JUSTIN COURTNEY 
Consulting Engineers 
The Engineering 
= 


Allis-Chaimers Manufacturing Company 
American Bitumuls & Asphalt Company 


Cast Iron Pipe Research Association 
Caterpillar Tractor Co. 

Cement Gun Company 

Chicago Bridge & Iron Company 
Chicago Pump Company 

Clipper Manufacturing Co 
Concrete Reinforcing Steel Institute 


The Earle Gear & Machine Company 
Economy Forms Corp 


Fenne! instrument Corp. of America 
Flexible Sales Corporation 


The Galion tron Works & Mfg. Co. 
Georgia tron Works 
Geo-Optic Company, inc 


33 West 39th Street 


James T. Norton 


Representatives 


EASTERN 
Rosert S. CYPHER 
33 West 39th St., New York 18, N. Y. 


MID-WESTERN 
Dwicut EARLY AND SONS 
100 North La Salle St., Chicago 2, III. 


WESTERN 
McDona.p-THoMPSON COMPANY 
625 Market St., San Francisco 5, Calif. 


3727 West Sixth St., Los Angeles 5, Calif. 


National Building, 


1008 Western Ave., Seattle, Wash. 


3217 Montrose Boulevard, Houston 6, Texas 


Colorado National Bank Bldg., Denver 2, Colo. 


New York 18, N. Y. 


The James Leffel & Co. 

Leupold & Stevens Instruments, inc 
The Lincoln Electric Company 
Lock Joint Pipe Company 

Lone Star Cement Corporation 


Naylor Pipe Company 
Newport News Shipbuilding and Dry Dock Company . . . 


Pittsburgh-Des Moines Stee! Co. 
Portland Cement Association 


Raymond Concrete Pile Co. 


The Salem Too! Company 
Saverman Bros., Inc. 
Servicised Products Corp. 
Sika Chemical Corp. 

Smith & Sternau, Inc 
Spencer, White & Prentis, inc 
Sprague & Henwood, Inc 
Standard Oil Co. (ind.) 

John W. Stang Corporation 
Superior-Lidgerwood-Mundy Corp. 
Symons Clamp & Mfg. Co. 


The Texas Company 
Thompson Pipe & Stee! Co 


United States Stee! Corporation. . 
United States Stee! Export Company 


Welding Engineers, inc 

Western Waterproofing Co. 

David White Company 

Henry Wild Surveying Instruments Supply Co. of America, Inc. 
R. D. Wood Company 


112, 115 
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uninterrupted 


plant operation . 


Pacific Gas & Electric Co. Contra 

! Costa Power Plant. Located 40 miles 

' from San Francisco, Calif. Plant 
designed and constructed by The 
Bechtel Corp., Antioch, Calif., in 
cooperation with the Engineering 
Department of the Pacific Gas & 
Electric Co. 


MASTERPLATE “iron-clad” concrete floors 


Experience in all types of plants the country over has proved the value of MASTERPLATE 
Masterplate “iron-clad” concrete floors in helping to maintain a smooth 
flow of production, reduce maintenance expense and improve plant safety. 


Only with Masterplate can you obtain a Masterplate “iron-clad” concrete 
floor with its important advantages*...4-6 times more wear-resistant than 
the best plain concrete floor, spark-safe, non-dusting, corrosion- resistant, 
easy-to-clean and non-slip. 


*Write for the Masterplate “see-for-yourself” demonstra- Masterplate Floor. 
tion kit and you'll find out why. No obligation, of course. Note Thickness of Armored Surface 


EMBECO non-shrink grout 


Whether it’s generators, large machine tools, hydraulic presses, rolling mills, 
pulverizers, forging machines, mold shake-outs or other equipment sub- 
jected to impact, pounding action or vibration, Embeco will produce a 
grout that gives long and satisfactory service. 


Embeco counteracts shrinkage—principal cause of failure in equipment grouts 


—also produces easy placeability...sets in 6-12 hours...gives 7-day strength 


in 24 hours; 50% greater ultimate strength...insures full, level bedplate con- 
tact...maintains alignment...provides ductility. Full information on request. 


WE} Subsidiary of American-Marietta Company 
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EMBECO Grout Grout 


JOINT 


the multi-purpose 


Lock Joint Concrete Pressure Pipe has 
long been recognized as the ideal, high 
capacity pipe for water supply lines, 
but its variety of types and designs has 
also permitted successful use in the 
following: 


@ WATER DISTRIBUTON SYSTEMS 


@ INDUSTRIAL PLANT INSTALLATIONS 
: ae. (Supply, circulating and cooling 


(Water intakes, siphons and sewer 
outfalls) 


@® WATER WORKS PLANTS 
(Pumping and treatment plant piping) 


@ SEWAGE OPERATIONS 
(Force mains and plant piping) 


Tuese are some of the major 
services for which Lock Joint Concrete 
} Pressure Pipe is ideally suited. So, if 
Gr Lock Joint —the low cost, high capacity, 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manufacture of 
Reinforced Concrete Pressure Pipe for Water Supply and Distribution Maina 16” in 
diameter or larger, aa well as Concrete Pipes of all types for Sanitary Sewers, Storm 
Draina, Culverta and Subaqueous Lines. 


Established 1905 
P. ©. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, S. C. 
SEWER & CULVERT PIPE PLANTS: 
Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. * Kansas City, Mo. ¢ Kennett Square, Pa, 
Valley Park, Mo, ¢ Chicago, Ill. Rock Island, Ill. Wichita, Kan. ¢ Kenilworth, N. J. 
Hartford, Conn. * North Haven, Conn. * Tucumeari, N. Mex. * Oklahoma City, Okla. * Tulsa, 
Okla. * Beloit, Wis. * Henrietta, N. Y. * Hato Rey, P. R. * Ponce, P. R. * Caracas, Venezuela 


LOCK JOINT PIPE COMPANY 
PRESSURESPIPE 


